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"  Onmos  res  creato  sunt  diyiiue  sapientise  et  potantiie  testes,  diTitis  felicitatis 
htxmanie : — ex  homm  usu  honitcta  Creatoris ;  ex  pulchritadine  tapientia  Domini ; 
ex  osoonomii  in  oonsenratione,  proportione,  renoyatione,  potmtia  mi^estatis 
eluoet.  Eanim  itaque  indagatio  ab  hominibus  sibi  relictis  semper  lestimata; 
k  rerk  eruditis  et  sapientibus  semper  exculta ;  maid  doctis  et  barbaris  semper 
inimica  fuit." — LiNNiBus. 

"  Quel  que  soit  le  principe  de  la  vie  aaimale,  il  ne  &ut  qu'ouTrir  lee  jeux  pour 
Toir  qu'elle  est  le  chef-d'seuTre  de  la  Toute-puissanoe,  et  le  but  auquel  ae  rappor- 
tent  toutes  ses  operations/' — Brucknxb,  Thiarie  du  Systhns  Animal,  Lejden, 
1767. 

The  sylyan  powers 

Obey  our  summons ;  from  their  deepest  dells 

The  Dryads  come,  and  throw  their  garlands  wild 

And  odorous  branches  at  our  feet ;  the  Nymphs 

That  press  with  nimble  step  the  mountain-thyme 

And  purple  heath-flower  oome  not  empty-handed, 

But  scatter  round  ten  thousand  forms  minute 

Of  velvet  moss  or  lichen,  torn  from  rock 

Or  rifted  oak  or  cavern  deep :  the  Naiads  too 

Quit  their  loved  native  stream,  from  whose  smooth  face 

They  crop  the  lily,  and  each  sedge  and  rush 

That  drinks  the  rippling  tide :  the  frozen  poles, 

Where  peril  waits  Uie  bold  adventurer's  tread. 

The  burning  sands  of  Borneo  and  Cayenne, 

All,  all  to  us  unlock  their  secret  stores 

And  pay  their  cheerful  tribute. 

J.  Taylor,  Norwick,  1818. 
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I. — The  Ostracoda  and  Foraminifera  of  Tidal  Rivers,  By 
George  STEWAKDsbN  Brady,  C.M.Z.S.,  and  David 
Robertson,  F.G.S.  With  an  Analysis  and  Descriptions  of 
Ihe  Foraminifera^  by  Henry  B.  Brady,  F.L.S. 

[Plates  I  V.-X.] 

Part  I. 

That  the  stagnant  water  and  mud  of  salt  marshes  support  a 
peculiar  eroup  of  Microzoa  has  for  some  time  past  been  well 
Known,  though  the  subject  has  received  the  attention  of  but 
few  naturalists.  The  number  of  species  inhabiting  these  loca- 
lities, however,  is  probably  very  small,  comprising  among 
Foraminifera,  chiefly  Polystomella  striatopunctata^  Fichtel  & 
Moll,  a  Miliola  hitherto  confused  with  Quinquehculina  agglu- 
tinanSj  D'Orbigny,  Trochammina  inflata^  Montagu,  Nonionina 
depressula^  Walker  &  Jacob; — amongst  Copepoda,  Temora 
veloxj  Lilljeborg,  Tachidius  hrevicorms  (Muller),  Dias  longi- 
remis^  Lilljeborg,  Cyclops  osqiLoreiLS^  Fischer,  C.  Luhbockiiy 
Brady,  Dactylopus  tisboideSy  Claus,  and  Delavalia  palustrisy 
Brady.  The  Ostracoda  are  represented  almost  exclusively  by 
Cytherea  castanea^  G.  O.  Sars,  a  smooth  form  of  Cytheridea 
torosa  (Jones),  Loxoconcha  elliptica,  Brady,  and  more  rarely 
by  Gypris  salinayBTadj,  and  Cypridopsis  ocwfeato, Lilljeborg*. 

•  See  'Natural  History  Transactions  of  Northumberland  and  Durham/ 
vol.  iii.  part  1,  "  On  the  Crustacean  Fauna  of  the  Salt-Marehes  of  North- 
umberland and  Durham." 

Ann,  <t  Mag.  N.  Hist.  Ser.4.  Vol.Yi.  1 
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Probably  more  extended  investigation  may  add  to  the  number 
of  species,  but  it  is  evident  that  the  fauna  of  salt  marshes  is  a 
very  restricted  one. 

That  of  river-estuaries,  on  the  contrary,  embraces,  amongst 
the  Microzoa  to  which  we  now  refer,  a  very  large  number  of 
species,  some  of  which  are  evidently  derived  from  the  fresh- 
water side,  some  from  the  sea,  whilst  others  seem  to  haunt 
exclusively  water  of  a  more  or  less  brackish  character.     It  is 
probable,  however,  that  a  few  examples  of  purely  freshwater  or 
marine  type  which  have  occurred  sparingly  in  estuarine  situa- 
tions may  have  been  merely  dead  shells,  washed  into  the 
f  laces  where  they  were  found  either  by  tides  or  river-currents, 
n  this  class  we  may  reckon,  for  example,  such  species  as 
Cy there  ahysaicola^  C.  finmarchica^  and  probably  some  of  the 
Cyprides.     Out  of  about  ninety  species  of  Ostracoda  observed 
in  gatherings  taken  from  river-estuaries,  twelve  may  be  looked 
upon  as  having  marked  brackish  proclivities ;  so  that,  were 
we  to  meet  with  their  shells  in  considerable  numbers  in  any 
fossiliferous  deposit,  we  should  at  once  infer  that  the  strata 
must  have  been  produced  in  water  subject  more  or  less  to 
marine  influences.     Of  this  group  the  principal  members  are 
Cythere  castanea,  G.  O.  Sars,    Cvthertaea  torosa  (Jones)  and 
its  varieties,  and  Loxoconcha  eliiptica^  Brady ;  scarcely  less 
marked  in  their  preference  for  brackish  water  are  Cypris  sa- 
lina^  Brady,  Cypridopsis  ohesa^  B.  &  R.,  (7.  aculecOa  (Lillie- 
borg),  Potamocypria  fidvaj  Brady,  Cythere  gtbbosa,  B.  &  R., 
Cythere  porceUanea,^TSidj^  Loxoconcha  pusilluj  B.  &  R.,  Cy- 
therura  JlavescenSy  Brady,  C,  Robertsonij  Brady,  C,  celtulosa 
(Norman),  and  Paradoocostoma  Fischeri.  G.  O.  Sars. 

Of  species  commonly  resident  in  nresh  water  we  notice 
twelve,  the  most  frequent  of  which  are  Cypris  Iwvis,  Mliller, 
compressa,  Baird,  gioba^  Ramdohr,  Candona  Candida,  Miiller, 
lacteay  Baird,  and  Limnicythere  inopinata  (Baird) ;  while  of 
those  usually  foimd  in  the  sea,  but  not  imfrequently  spreading 
plentifully  up  into  estuarine  localities,  we  may  name  Cythere 
pellticidaj  Baird,  tenera,  Brady,  albomaculatay  Baird,  viridiSy 
Mttller,  villosa  (G.  O.  Sars),  XestoUberis  aurantia  (Baird), 
Loxoconcha  tamarindus  (Jones),  Cytherura  nigrescens  (Baird), 
cuneata,  Brady,  striata,  G.  O.  Wars,  an^/ato,  Brady,  Gytheri- 
dels  subukUa,  Brady,  Paradoxostoma  variabile  {Baird),  ahbre-- 
viatum,  G.  O.  Sars,  and' ensijbnne,  Brady.  The  total  number 
of  Ostracoda  known  to  us  as  inhabiting  tidal  rivers  and  their 
estuaries,  excluding  those  found  in  the  Norfolk  district,  of 
which  we  shall  speak  separately,  is  eighty-six. 

From  this  enumeration  and  from  the  accompanying  table, 
it  will  be  seen  that  the  genera  Cytherura  and  Paradoxostoma 
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(perhaps  also,  to  a  smaller  extent,  Loxoconcka)  may  be  con- 
siderea  especially  littoral  or  estuarine  in  habitat;  the  elon- 
gated subsigmoid  forms  of  Cythere  (typified  by  G.  peUucida) 
come  also  under  the  same  category. 

The  situations  which  seem  to  be  most  favourable  to  the 
growth  and  multiplication  of  these  animals  are  quiet  sheltered 
pools  which  are  never  left  entirely  dry  by  the  tide,  are  un- 
swept  by  strong  currents,  and  thus  able  to  retain  permanently 
a  bed  oi  soft  mud.  Many  species  there  are,  of  course,  which 
prefer  different  conditions ;  but  it  is  in  such  localities  that  we 
find  our  gatherings  richest,  both  as  to  number  of  individuals 
and  variety  of  species.  A  remarkably  fine  gathering,  taken 
from  a  place  such  as  we  have  described  is  that  from  the  river 
Blyth  (Northumberland),  which  contained  thirty-eight  species 
of  Ostracoda  and  thirty-eight  of  Foraminifera.  fiudle  Bay, 
on  the  same  line  of  coast,  with  a  harder  bottom  and  more  sub- 
ject to  the  wash  of  the  sea,  and  also  with  much  less  admixture 
of  fi-esh  water,  contained,  as  shown  in  our  gathering,  only 
twenty-six  species  of  Ostracoda  and  thirty-six  of  Forammifera; 
while  the  river  Coquet  and  the  Warn  bum,  with  much  harder 
beds,  stronger  currents,  and  but  little  admixture  of  salt  water, 

fave  respectively  ten  and  six  species  of  Ostracoda,  and  no 
oraminifera. 

The  Entomostraca  of  the  tidal  waters  of  Norfolk,  Suffolk, 
and  the  Cambridge  fen-district  constitute  so  remarkable  a 
grouj)  that  it  seems  best  to  speak  of  them  separately :  and  in 
so  doing  we  shall  call  the  area  to  which  we  refer  tne  East- 
Anglian  district  J  imderstanding  by  that  term  the  whole  tract 
dramed  by  the  rivers  Nene,  Cam,  jBure,  Tare,  and  Waveney. 
The  drainage-tract  of  the  adjoining  rivers  on  the  south.  Aid, 
Deben,  Stour,  &c.,  is  separated  by  rising  ground,  and  appears 
to  be  zoologically  distinct;  but  whether  the  more  northern 
fen-district  of  Lincolnshire  be  likewise  distinct,  we  have  not 
yet  had  the  opportunity  of  examining.  If,  as  is  probable,  the 
two  tracts  were  in  former  times  one  continuous  fen,  we  shall 
doubtless  find  an  indication  of  it  in  the  similarity  of  their 
microscopic  faunas. 

It  is  well  known  that  the  present  phvsical  condition  of  East» 
Norfolk  is  of  very  recent  origin.  Only  a  few  centuries  back, 
the  ground  on  which  Great  Yarmouth  now  stands  was  a  sand- 
bank covered  by  the  sea ;  and  the  extensive  tract  between 
Yarmouth  and  Norwich  was  a  shallow  estuary,  the  gradual 
silting-up  of  which  has  produced  the  present  physical  con- 
formation of  the  district.  Through  this  extensive  flat,  which 
lies  below  the  level  of  the  sea,  now  flow  in  tortuous  channels 
the  rivers  Bure,  Yare,  and  Waveney;  and  connected  with 
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these  rivers  are  numerous  freshwater  lakes  or  meres,  locally 
called  "  broads,"  occupying,  doubtless,  areas  which  were  for- 
merly depressions  of  the  sea-bed.  These  have  at  the  present 
day  all  the  external  characteristics  of  freshwater  lakes ;  they 
are  mostly  surroimded  by  wood,  their  edges  fringed  with  wide 
and  dense  growths  of  sedge  and  rushes,  and  their  shallow 
waters  supporting  luxuriant  forests  of  aquatic  weeds,  Pota- 
moffetoTiy  Myriophyllunij  Charaj  water-lilies,  and  the  like.  Yet 
they  are  to  a  greater  or  less  degree  subject  to  the  influence  of 
the  tides,  rising  and  falling  to  some  mconsiderable  extent; 
and  though  the  water  which  thus  ebbs  and  flows  must  usually 
be  fresh,  we  are  informed  that  in  some  broads  sea-water  has 
been  known  to  penetrate  in  sufficient  quantity  to  kill  the  fish. 
There  can  be  no  doubt  that  the  changes  which  produced  the 

E resent  aspect  of  the  district  are  still  in  progress,  that  the 
roads  are  yearly  becoming  shallower,  and  that,  owing  partly 
to  the  debris  brought  down  by  the  rivers,  partly  to  the  choking 
arising  from  constantly  decaying  vegetation,  they  will  at  no 
distant  date  cease  to  exist.  In  1827,  Mr.  Taylor  stated  their 
depth  to  range  from  15  to  30  feet ;  at  the  present  time,  3  to 
15  feet  would  be  a  tolerably  correct  estimate.  Mr.  Stevenson 
tells  us  that  "  Mr.  Gunn  estimates  the  growing-up  process, 
from  subsidence  of  vegetable  matter,  aided  by  drainage,  at  a 
foot  in  twenty  years,  but  in  places  this  estimate  must  be  ex- 
ceeded considerably ;"  and  he  adds,  "  to  my  knowledge,  where, 
some  fifteen  years  back,  I  could  pull  a  boat  through,  is  now  a 
pathway  almost  firm  enough  for  a  marsh-man  in  boots."  The 
rise  and  fall  of  the  tides  along  the  Norfolk  coast  is  extremely 
small,  averaging  at  Yarmouth  only  three  or  four  feet ;  yet, 
owing  to  the  low  level  of  the  district,  they  afiect  the  rivers  for 
a  very  ^eat  distance  inland.  The  Rev.  Canon  Kingsley,  in  an 
interesting  paper  on  "  the  Fens,"  in  *  Good  Words '  for  1867, 
states  that,  were  it  not  for  the  great  sea-sluice  of  Denver,  on 
the  Ouse,  the  tides  would  be  felt  to  within  ten  miles  of  Cam- 
bridge. There  can  be  no  difficulty,  then,  in  understanding 
how  a  fauna  introduced  when  the  whole  East- Anglian  district 
was  overspread  by  the  sea,  should  hold  its  ground  for  a 
♦lengthened  period,  while  its  habitat  was  year  by  year  becoming 
less  subject  to  marine  influences,  and  that  the  more  hardy  or 
more  plastic  species  should  remain  even  after  fresh  water 
entirely  usurpea  the  place  of  salt,  while  at  the  same  time  a 
new  fauna  derived  from  the  landward  side  was  also  gradually 
establishing  itself,  as  the  conditions  of  existence  became  more 
favourable.  It  is,  indeed,  impossible  to  account  in  any  other 
way  for  the  existence  in  the  more  remote  broads  of  Norfolk, 
in  the  river  Cam  at  Ely,  and  in  the  dykes  about  Whittlesea, 
of  species  purely  marine  (or,  at  least,  decidedly  estuarine)  in 
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character.  Their  introduction  along  the  river-channels  at  the 
present  time  can  scarcely  be  thought  possible :  moreover  there 
are  two  facts  which  strongly  oppose  such  an  idea.  In  the  first 
place,  we  find  in  the  dykes  about  Whittlesea  several  Forami- 
nifera  and  Ostracoda,  of  marine  character,  which  do  not  occur 
in  our  gatherings  from  the  closely  adjacent  river  Nene*,  and 
which  would  therefore  appear  to  be  the  relics  of  a  previous 
fauna;  secondly,  some  of  the  species  found  commonly  in 
the  most  inland  waters  of  the  East- Anglian  district  are  im- 
known  anywhere  else,  and  certainly  cannot  have  been  intro- 
duced from  the  sea.  J  udging  from  analogy,  we  may,  indeed, 
say  with  tolerable  certainty  that  some  of  them  are  unfitted  for 
a  marine  habitat,  and,  at  any  rate,  are  not  now  to  be  found  there. 
The  Ostracoda  specially  characteristic  of  the  East- Anglian 
district,  and^here  (except  Cy there  fuscata)  first  described,  are 

Goniocypris  mitra,  nov.  gen.  8f  sp,     I  Polycheles  Stevensoni,  nov,  gen.  4*  sp, 
Metacypris  cordata,  nov.  gen.  8f  sp.   \  Cythere  fuscata,  Brady. 

More  or  less  frequent  also  throughout  the  district,  but  of 
doubtful  significance,  because  probably  spreading  beyond  its 
limits,  and  being  also  less  pronounced  in  external  character,  are 


Oypris  fretensis,  nov.  sp. 
Cypridopsis  Newtoni,  nov.  sp. 
Candona  Kingsleii,  nov.  sp. 
Candona  Hyauna,  nov.  sp. 


Limnicythere  Sancti-Patricii, 

Cytheridea  torosa  (Jones)  (torose 
form). 


A  highly  interesting  circumstance  connected  with  some  of 
the  most  remarkable  of  the  new  East- Anglian  species,  is  their 
occurrence  likewise  in  dredgings  (for  which  we  are  indebted 
to  Mr.  E.  C.  Davison)  taken  in  the  Dutch  rivers  Meuse  and 
Scheldt.  These  species  are  Metacypris  cordata,  Cypris  Jre- 
tensisj  Cythere  fusca;ta,  and  Polychetes  Stevensoni,  It  is  not 
likely  that  they  lived,  except  perhaps  Cythere  fuscata,  in  the 
places  where  they  were  taken,  near  the  mouths  of  the  two 
rivers :  we  must  therefore  suppose  that  they  have  been  washed 
down  from  inland  localities,  probably  dyKcs  or  canals,  where 
they  may  probably  be  as  abundant  as  in  similar  situations  in 
our  Fen-district.  Empty  shells  of  the  same  species  occur  also 
in  the  same  way  at  the  mouths  of  the  East- Anglian  rivers. 
Other  points  of  resemblance  between  the  faunas  of  Northern 
Europe  and  Eastern  England  are  well  known,  and  have  been 
noticed  by  the  Rev.  C.  Kingsley,  in  the  paper  already  referred 
to  ;  and  it  is  interesting  and  important  to  find  a  further  con- 
firmation of  this  relationsfiip  in  the  microscopic  inhabitants  of 

♦  Our  dredgings  in  the  river  Nene  were  made  at  several  points  over  a 
course  of  about  six  miles  between  Peterborough  and  Whittlesea,  and 
must  have  included  every  thing  most  characteristic  of  the  place.  It  is 
remarkable  that,  though  Forammifera  are  very  abundant  in  tne  Whittle- 
sea dykes,  scarcely  any  occurred  in  the  river  Nene. 
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the  two  districts.  But  the  theory  of  the  efflux  in  bygone 
times  of  many  of  the  rivers  of  northern  Europe,  including 
East  Anglia,  mto  one  common  estuary,  though,  no  doubt,  cor- 
rect, is  scarcely  sufficient  to  explain  the  identity  of  the  two 
microscopic  faunas  to  which  we  now  invite  attention ;  for  most 
of  these  peculiar  species  appear  not  to  inhabit  estuaries  or  even 
brackish  water,  but  solely  fresh  water,  which  in  many  cases 
may  be  affiacted  by  the  tides,  but  not  sufficiently  so  to  render 
it  to  any  perceptible  extent  brackish.  It  is  not  likely,  there- 
fore, that  these  species  had  their  origin  in  any  estuanne  loca- 
lity, though  doubtless  such  a  means  of  communication  may 
easily  have  helped  to  spread  them  from  one  district  to  another. 
Still  it  seems  to  us  most  probable  that  the  real  habitat  of  these 
species  was  at  that  early  time,  as  it  is  now,  almost  entirely 
beyond  the  reach  of  marine  influences,  consistinff  perhaps  of 
an  extensive  series  of  lagoons  or  low-lying  fens  surrounding 
the  margins  of  the  estuary,  of  which  the  present  fen-districts 
of  England  and  Holland  are  but  the  remnants. 

M.  F^lix  Plateau  has  recently  published  a  memoir  on  the 
freshwater  Crustacea  of  Belgium,  but  does  not  mention  any 
species  identical  with  those  new  ones  noticed  by  us  in  the 
East-Anglian  district.  It  is  probable,  however,  that  his 
gatherings  have  been  made  entirely  by  the  ordinary  hand- 
net,  in  which  case  it  is  scarcely  likely  that  any  of  our 
characteristic  species  would  be  obtained.  In  our  own  fen- 
gatherings,  the  dredged  material  only  yielded  the  species  to 
which  we  refer;  though  surface-gatherings  were  diligently 
made  in  most  jjlaces  visited  by  us,  they  yielded  little  or  no- 
thing of  special  interest.  The  swimming  Entomostraca  taken 
in  this  way  were  all  of  purely  freshwater  character,  and  such 
as  might  have  been  found  in  any  British  waters  of  like  extent. 
Our  memoranda  of  these  captures  include  the  following  spe- 


cies :- 


Daphnia  pulex  {Litm,). 

vetula  (Muller), 

mucronata  {MullerX 

rotundata  {StraussS, 

Sida  crystallina  (MiiUer). 
Polyphemus  jjediculus  (Lmn.). 
Bosmina  longirostris  (MuUer). 
Lynceus  ephsericus,  Muller, 

trigonellus,  Muller. 

quadranguiaris,  Muller. 

naipae  (iatrd), 

costatus  (G.  O.  Sars). 

nanus  (JBaird), 

testudinarius,  Fischer, 

truncatus  (Muller), 

globosus  (JBaird). 

Euiycercus  lamellatus  (Muller). 


Cypris  reptana  (Baird). 

OTum  (Jw^me), 

laevis  (Muller), 

striolata,  Brady, 

fusca,  Baird. 

Cypridopsis  vidua  (Milller), 

aculeata  (LtUjehorg), 

Candona  lactea,  ^aiW. 

albicans,  Brady. 

Limnicythere  inopinata  (Baird), 
— J-  monstrifica  (Norman), 
Cyclops  (species  varia), 
Canthocamptus  staphylinus  (t/ti- 

rifie). 
Diaptomus  Castor  (Jurine). 

Westwoodii,  LuhhocK, 

Argulus  foliaceus  (Linn.). 
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Amongst  our  dredged  material  from  the  Norfolk  Broads 
occurred  a  few  fragments  of  Amphipodous  Crustacea  to  which 
we  cannot  with  any  certainty  attach  names,  and  a  few  entire 
specimens  of  Gammarus  puiex :  a  few  fragments  of  Echimis- 
spines  were  also  noticed,  the  origin  of  which  it  is  difficult  to 
decide.  It  seems  imlikely  that  fragments  of  such  considerable 
size  and  weight  could  be  brought  up  from  the  sea  by  tide^  for 
a  distance  of  many  miles ;  and,  on  the  other  hand,  with  the 
beds  of  the  broads  constantly  accumulating  layer  by  layer  of 
new  material,  it  is  impossible  to  suppose  that  a  light  hand- 
dredge,  such  as  that  used  by  us,  can  have  penetrated  to  any 
fossiliferous  strata.  Perhaps  a  more  likely  supposition  is  that 
the  objects  in  question  may  have  been  washed  downwards  out 
of  some  exposed  posttertiary  deposits.  Fragments  of  a  si- 
milar character  occurred  also  in  the  river  Nene,  near  Peter- 
borough, and  possibly  may  there  have  been  derived  from 
similar  sources  or  from  the  Gault.  In  dredgings  from  the 
river  Cam,  at  Ely,  occurred  a  large  number  of  valves  of 
Ostracoda  totally  different  from  any  thing  known  to  us 
amongst  recent  species,  and,  from  their  appearance,  probably 
fossil.  At  the  same  time,  one  or  two  of  tne  most  remarkable 
of  these  had  such  a  wonderfully  recent  and  unfossilized  ap- 
pearance, and  were  in  such  perfect  condition,  as  to  throw  a 
shade  of  doubt  over  the  whole,  especially  when  with  them 
were  found  some  really  marine  species,  about  whose  recent  cha- 
racter there  can  be  no  doubt.  Further  remarks  respecting  these 
will  be  found  under  our  description  of  Cytheridea  imequalis. 

We  must  here  express  our  hearty  thanks  for  the  valuable 
assistance  which  we  have  received^  in  prosecuting  our  re- 
searches in  the  East-Anglian  distnct,  from  the  Rev.  John 
Gmm,  Mr.  H.  Stevenson  of  Norwich,  the  Rev.  Canon  Kingsley, 
and  Professor  Alfred  Newton  of  Cambridge ;  also  for  informa- 
tion kindly  given  us  respecting  the  physical  peculiarities  of 
the  district  by  Mr.  Spencer  Smyth  of  Gorleston  and  Mr.  Arthur 
Saunders  of  King's  Lynn.  To  Mr.  E.  C.  Davison  of  Sunder- 
land our  thanks  are  also  especially  due  for  help  afforded  in 
many  ways,  as  well  as  for  several  interesting  gatherings  of 
Ostracoda,  which  led  to  the  researches  noted  in  the  present  paper. 

The  following  tables  show  the  distribution  ana  comparative 
frequency  of  the  various  Ostracoda  in  each  locality,  their  rela- 
tive abundance  being  indicated  by  the  number  of  asterisks 
affixed.  We  prefix  a  catalogue  of  the  various  localities,  des- 
cribing briefly  their  physical  characteristics,  and  noticing  such 
other  circumstances  as  seemed  to  be  of  interest  in  connexion 
with  the  fauna. 

Group  I. 

A.  Clyde  Estuary. — At  Langbank  the  tide  leaves  bare  a  long 
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muddy  flat  along  the  river,  nearly  a  quarter  of  a  mile  broad, 
and  when  the  tide  is  out  and  the  river  swollen  to  any  extent, 
this  is  covered  entirely  with  fresh  water.  Our  gatherings  at 
this  place  were  taken  from  low- water  to  near  high-water  mark. 
Other  gatherings  were  taken  from  Port  Glasgow  up  alonff  the 
river  for  fully  a  mile,  in  four  to  eight  feet  water  beyond  low 
tide.  In  some  places  the  bottom  is  soft  black  mud,  in  others 
muddy  gravelly  sand,  much  covered  by  mussels  {Mytilus 
edulis).  The  estuary  here  is  a  few  miles  broad,  and  the  tide 
rises  from  eight  to  ten  feet,  the  fresh  water  being  much  less 
felt  than  at  Langbank,  which  is  about  four  miles  further  up, 
where  the  water  narrows  greatly  as  it  reaches  Dumbarton 
Castle.  It  is  somewhat  remarkable,  considering  the  extent 
of  the  gatherings,  the  diversity  of  bpttom,  and  very  promising 
appearance  in  every  way  of  the  locality,  together  with  the 

Erofusion  of  Corophium^  Isopoda,  and  other  forms  of  animal 
fe,  that  the  Ostracoda  and  Foraminifera  met  with  were  ex- 
ceptionally few,  both  in  number  of  species  and  individuals, 
and  these  mostly  of  brackish  or  freshwater  type.  We  are 
inclined  to  suppose  that  the  great  amount  of  chemical  refuse 
poured  into  the  river  Clyde  from  around  Glasgow  and 
Paisley  may  account  for  the  scarcity  of  these  animals.  In  the 
river  Wear,  where  somewhat  similar  conditions  exist,  we 
have  found  the  fauna  affected  in  exactly  the  same  manner. 
That  some  artificial  cause  is  at  work  seems  almost  certain,  as 
we  have  not  found  so  poor  a  microscopic  fauna  in  any  river 
unconnected  with  manufacturing  operations. 

B.  Montrose  Basing  Forfarshire^  is  an  area  of  considerable 
extent,  communicating  with  the  sea  by  a  narrow  channel. 
The  whole  area,  with  the  exception  of  the  tortuous  channels 
of  the  river  South  Esk,  is  left  dry  at  low  water,  exposing  a 
muddy  flat ;  at  high  water  it  is  covered  to  a  depth  of  six  feet 
by  the  sea. 

C.  Budle  Bay  J  Northumberland. — The  description  of  Mont- 
rose Basin  applies  also  pretty  accurately  to  this  locality,  except 
that  Budle  Bay  is  exposed  across  the  whole  of  its  wide  mouth 
to  the  action  of  the  sea.  It  is  thus,  owing  to  want  of 
shelter,  a  less  favourable  place  for  the  habitation  of  organisms 
requiring  an  undisturbed  muddy  bottom  and  quiet  water.  Our 
gathering  was  taken  from  almost  the  only  sheltered  spot  in 
the  bay,  on  a  bottom  of  hard  muddy  sand  just  beyond  low- 
water  mark,  and  behind  a  small  quay  or  breakwater  belonging 
to  the  coast-guard  service.  Samples  of  sand  collected  in  other 
more  exposed  spots  showed  no  trace  of  animal  life.  Two 
small  streams,  the  Warn  bum  and  the  Buckton  burn,  empty 
themselves  into  the  bay ;  but  their  channels  on  the  tidal  flat 
were  not  examined,  owing  to  difficulty  of  access. 
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D.  Warn  Bum. — This  gathering  was  from  a  sheltered  pool 
in  the  bed  of  the  bum,  not  more  than  about  a  hundred  yards 
above  its  outlet  into  JBudle  Bay.  The  bottom  consisted  of 
rather  coarse  sand  and  stones.  The  stream,  coming  down 
through  a  somewhat  hilly  country,  and  subject,  no  doubt,  to 
strong  currents  and  -violent  floods,  exhibits  a  very  scanty 
fauna  when  compared  with  others  in  the  same  district,  but  of 
a  more  sluggish  character,  especially  the  river  Blyth,  about 
thirty  miles  further  south. 

E.  River  Aln  above  Alnmouth, — The  bed  of  the  river  above 
the  mouth  is  everywhere  muddy,  more  or  less  hard  according 
to  exposure  and  rapidity  of  current.  Our  examples  were 
taken  from  beyond  low-water  mark,  just  below  the  "Duchess's 
Bridge;"  the  bottom  a  rather  tenacious  mud. 

p.  River  Coquet  at  Warkworth  Hermitage, — At  this  spot 
the  river,  though  subject  to  a  rise  and  fall  of  many  feet,  has, 
owing  to  its  precipitous  banks,  always  a  considerable  depth  of 
water  at  low  tides.  The  bottom  consists  of  a  hard  muddy  or 
loamy  sand,  and  must  often  be  much  scoured  by  the  floods  to 
which  the  river  is  subject. 

G.  River  Wansbeck. — Gathering  taken  from  near  low-water 
mark,  in  a  somewhat  strong  current,  about  half  a  mile  from 
the  mouth  of  the  river :  bottom  of  fucus-covered  stones.  Pro- 
bably a  more  sheltered  and  muddier  spot,  which  might  have 
been  found  higher  up  the  river,  would  have  yielded  a  larger 
variety  of  species. 

H.  River  Blyth^  at  the  junction  of  the  Sleek  bum,  about 
two  miles  from  the  sea. — Gatherings  tdken  from  below  low- 
water  mark,  partly  from  the  bed  of  the  Blyth,  but  chiefly 
fix)m  a  small  pool  above  some  stepping-stones  on  the  Sleek 
bum ;  bottom  of  soft  black  mud.  iiiis  river,  draining  a  low 
country,  is  slow  and  deep  throughout  the  greater  part  of  its 
course,  and  for  a  distance  of  several  miles  from  its  mouth 
exposes  at  low  water  a  large  surface  of  muddy  banks  to  the  air. 

I.  River  Ouae,  Yorkshire, — From  muddy  sand  at  low-water 
margin  of  river,  a  short  distance  above  Goole,  forty-five  miles 
from  the  sea.  Though  the  average  rise  of  the  tide  at  high 
water  is  twelve  feet,  the  water  at  low  tide  is  fresh. 

J.  River  Humber. — A  dredging  on  the  Ferrity  Sand,  three 
miles  above  Hull  (and  twenty-three  miles  from  the  sea),  where 
the  river  is  about  two  miles  and  a  half  wide,  and  the  depth  at 
low  water  is  six  feet,  and  at  high  water  twenty-four  feet.  The 
Humber,  receiving  the  drainage  of  a  larger  extent  of  country 
than  any  other  river  of  England,  the  amount  of  fresh  water 
carried  by  it  to  the  German  Ocean  is  considerable.  The  ma- 
terial dredged  was  a  fine  reddish  sand  mixed  with  vegetable 
remains* 
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K.  River  Deben  at  Woodhridge;  L.  River  Stour  at  Manning- 
tree. — These  rivers  are  of  a  character  very  similar  to  the  river 
Blyth  (h),  though  of  larger  dimensions,  and,  owing  to  their  course 
through  an  exceedingly  flat  country,  affected  by  the  tide  to  a 
much  greater  distance  from  the  sea.  Our  gatherings  were  got 
chiefly  from  beyond  low-water  mark ;  those  from  the  Deben 
at  about  eight  miles  from  the  mouth  of  the  river,  the  average 
rise  of  the  tide  being  eight  feet ;  those  from  the  Stour  at  about 
twelve  miles  from  its  mouth,  the  rise  of  tide  ten  feet. 

M.  Estuary  of  the  Thames, — The  collections  from  the  Thames 
estuary,  with  the  exception  of  one  from  the  "  Girdler  Sand," 
which  was  procured  from  a  portion  of  the  bank  uncovered  at 
low  water,  were  obtained  by  dredging  in  various  parts  of  the 
estuary  between  a  line  joining  Margate  and  the  Maplin  light- 
house to  the  eastward,  and  the  Nore  to  the  westward;  the 
depths  were  from  two  to  twelve  fathoms ;  the  average  rise  of 
tide  at  high  water  over  this  district  is  fourteen  feet. 

N.  Fowey  Harbour, — Dredged  in  from  three  to  five  fathoms, 
in  the  harbour,  which  is  the  outlet  of  the  river  Fowey  or 
Lostwithiel,  Cornwall.  Average  rise  of  tide  at  high  water 
thirteen  feet. 

Group  II. 

0.  Dykes  on  the  site  of  Whittlesea  Mere ;  P.  "  Whittlesea 
Dyke^'*  south  of  Whittlesea, — These  are  artificial  drainage- 
channels,  contaming  in  all  weathers  a  few  feet  of  water,  and  in 
winter,  on  the  site  of  the  old  Whittlesea  Mere,  often  over- 
flowing their  banks  to  a  considerable  extent;  they  contain 
abundant  aquatic  vegetation, 

Q.  River  Nene,  between  Peterborough  and  Whittlesea; 
R.  River  Cam  at  My, — These  rivers  have  a  verv  sluggish 
current,  and  in  appearance  are  more  like  canals  than  rivers, 
the  present  course  of  the  Nene  being,  indeed,  in  great  part  an 
artificial  one.  In  both  cases  our  gatherings  were  taken  from 
the  bed  of  the  river,  in  the  Nene  at  several  points  over  a  course 
of  about  six  miles,  in  the  Cam  over  a  very  small  area  near  the 
bridge ;  the  distance  from  the  sea  is  in  both  cases  about  thirty 
miles.  Notwithstanding  the  apparently  marine  character  of 
some  of  the  species  found  in  both  rivers,  it  must  be  remem- 
bered that  sea-water  finds  no  access  whatever  to  these  locali- 
ties, being  entirely  shut  out  by  the  Denver  sluice.  And  even 
long  before  the  construction  of  this  sluice,  it  is  probable  that 
any  tidal  influence  felt  at  these  remote  points  would  be  con- 
fined to  the  driving  back  of  the  fresh,  rather  than  the  influx 
of  salt  water. 

S-Y.  The  Broads  of  Norfolk  and  Suffolk  may  be  considered 
as  expansions  of  the  various  tidal  rivers,  though  situated  at 
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such  distances  from  the  sea  as  to  be  but  slightly  influenced  by 
tidal  ebb  and  flow.  Wroxham  and  Barton  Broads^  the  most 
distant  of  the  group,  are,  in  a  direct  line,  sixteen  miles  frt)m 
their  sea-outlet;  but,  the  river-channel  being  exceedingly 
tortuous,  their  real  distance  is  very  much  greater.  They  sup- 
port mostly  a  rank  vegetation  of  freshwater  character,  being 
fringed  with  dense  masses  of  sedge  and  rushes,  under  the 
shelter  of  which,  an.d  often  far  out  into  the  lake,  ffrowpatches 
of  water-lily,  water-milfoil,  and  other  aquatic  weed^.  Hickling 
Broad  constitutes,  however,  an  exception  to  this  rule,  its  ve- 
getation consisting  to  a  large  extent  of  a  Chara^  which  is  so 
abxmdant  as  to  afibrd  occupation  to  some  of  the  neighbouring 
population  in  fishing  it  up  and  selling  it  at  the  rate  of  nine- 
pence  a  ton.  The  broads  are  imiformly  shallow,  varying  from 
three  to  fifteen  feet  in  the  channels,  and  (except  Hickling, 
which  is  gravelly)  have  a  bottom  of  peaty  or  decaying  vege- 
table matter ;  they  are  probably  in  all  cases  fast  fillmg  up. 
Sea-water  appears  to  find  access  to  some  of  them  to  a  small 
extent  at  very  high  tides,  about  once  in  six  or  seven  years. 

From  particulars  obligingly  furnished  bv  Mr.  Spencer 
Smyth,  we  here  extract  the  following : — "  The  level  of  the 
broads  Higham  and  Hickling  seldom  varies  three  inches ;  and 
they  are  not  affected  by  salme  particles  injurious  to  fish,  ex- 
cept after  extreme  high  tides  at  Yarmouth — say,  eleven  feet, 
or  two  following  tides  of  nearly  that  height,  occurring  perhaps 
once  in  six  or  seven  years :  at  such  times  some  pike  and  bream 
are  killed  in  Hickling,  but,  I  believe,  not  in  Horsey  or  Martham 
Broads,  the  former  only  reached  by  a  long,  tortuous,  and  nar- 
row dyke  fit)m  the  upper  part  of  Whittlesea,  and  Martham  by 
an  equally  difficult  although  shorter  channel  from  the  river 
Thune.  Martham  Broad  is  fast  fiUing  up,  choked  by  reeds, 
with  only  a  sailing  channel  four  feet  in  depth  for  small 
wherries  to  Somerton  and  Martham.  Higham  and  Hickling 
are  also  growing  up ;  but  the  channel  has  four  feet  and  a  haff 
till  near  Hickling,  where  it  falls  off*  to  three  and  a  half."  This 
extract,  though  not  referring  entirely  to  broads  visited  by  us, 
applies  pretty  accurately  to  all,  the  more  remote  ones  (<?.  g. 
Wroxham  and  Barton),  however,  being  even  less  affected  by 
tides.  The  information  is  especially  valuable  as  coming  from 
one  whose  official  duties  are  connected  with  the  survey  of  the 
navigable  river-channels  of  the  district. 

z.  Lake  Loihing  is  a  tidal  expanse  separated  from  Oulton 
Broad,  at  its  western  extremity,  by  an  embankment,  through 
which  canal-lioats  pass  by  means  of  a  lock.  In  this  way  some 
slight  communication  exists  between  the  waters  of  the  two 
basins ;  but  the  true  outlet  of  Oulton  Broad  is  by  the  river 
Waveney,  which  from  this  point  takes  a  circuitous  course  of 
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about  fifteen  miles  to  Breydon  Water.  The  western  end  of 
Lake  Lothine  has  quite  a  marine  appearance,  its  stones  being 
coated  with  tne  usual  Algse  of  the  upper  littoral  zone.  Our 
gatherings  are  from  the  soft  black  mud  of  the  channel  beyond 
low-water  mark.  The  sea  was  once  known,  on  the  occasion 
of  an  unusually  high  tide,  to  break  over  the  top  of  the  lock 
into  Oulton  Broad. 

A  a.  Biver  Bure  near  Yarmouth. — These  gatherings  were 
from  the  bed  of  the  river,  below  low-water  mark,  the  bottom 
consisting  of  stones  and  mud. 

B  b.  Breydon  Water ^  a  large  tidal  basin  which  receives  the 
waters  of  the  rivers  Bure,  Yare,  and  Waveney,  is  situated  to 
the  west  of  Great  Yarmouth.  It  is  about  four  miles  long  by  a 
mile  broad,  and  a  large  proportion  of  its  surface  is  left  dry  at 
low  water.  Our  gatherings  extended  from  Yarmouth  to  the 
confluence  of  the  rivers  Yare  and  Waveney,  and  were  taken 
both  in  mid-stream  and  more  or  less  over  the  sides.  The 
bottom  at  some  places  was  coarse  sand,  at  other  parts  black  or 
brownish  coloured  mud. 

C  c.  River  Ouse  {Norfolk)  at  Lynn, — Muddy  sand,  from  low- 
water  margin  of  the  river.    Rise  at  spring-tides  eighteen  feet. 

Dd.  River  Scheldt^  Antwerp, — "Material  a  light-coloured 
sand  mixed  with  vegetable  remains.  It  was  obtained  from  a 
sandbank  near  the  town,  where  the  river  is  a  quarter  of  a  mile 
wide.  The  rise  of  tide  at  springs  is  fifteen  feet.  Distance  from 
the  sea  about  sixty  miles.'  — L,  G.  Davison, 

E  e.  River  Maas  or  Meuse^  near  Schiedam, — "  Material 
somewhat  similar  to  the  last  mentioned.  A  good  many  years 
have  elapsed  since  I  obtained  them,  and  my  information  is  but 
scanty  respecting  the  localities." — E,  C,  Davison. 

Genus  Cypris,  MttUer. 

Cypris  ventricosa,  nov.  sp.     (PI.  IV.  figs.  1-3.) 

Carapace  (of  the  female?),  as  seen  from  the  side,  subelliptical, 
highest  in  the  middle ;  greatest  height  equal  to  nearly  two- 
thirds  of  the  length ;  anterior  extremity  somewhat  obtusely, 
tosterior  boldly  roimded:  superior  margin  boldly  arched, 
ighest  in  the  middle,  where  it  is  somewhat  gibbous ;  in- 
ferior almost  straight,  slightly  sinuated,  however,  in  the 
middle,  in  front  of  which  is  a  slight  convex  protuberance. 
Seen  from  above,  ovate,  widest  in  the  middle,  thence  taper- 
ing gradually  towards  the  anterior  extremity,  which  is 
sharply  acuminate:  posterior  extremity  well  rounded, 
greatest  width  equal  to  half  the  length  :  end  view  broadly 
oval,  nearly  circular.    Surface  of  the  shell  smooth,  sparingly 
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beset  with  minute  rounded  papillsB.     Colour  (of  dried  spe- 
cimens) very  slight,  whitisn.     Lucid  spots  narrow,   cres- 
centic.     Length  -^  inch.     Animal  unknown. 
Hab.  Site  of  Whittlesea  Mere.     Only  one  or  two  perfect  spe- 
cimens obtained. 

Cyprts  tumefacta,  nov.  sp.     (PI.  IV.  figs.  4-6.) 

Carapace  (of  the  female  ?)  very  tumid,  seen  from  the  side, 
subreniform,  highest  in  the  middle ;  greatest  height  equal- 
ling rather  more  than  half  the  length ;  extremities  rounded, 
sloping  steeply  above  the  middle:  superior  margin  very 
boldly  archea,  rising  almost  to  a  point  m  the  middle,  infe- 
rior gently  sinuated  in  the  middle.  Seen  from  above, 
broaoly  ovate,  suddenly  and  acutely  mucronate  in  front, 
well  rounded  behind:  sides  subparallel,  greatest  width 
situated  in  the  middle,  and  somewhat  greater  than  the 
height:  end  view  subrhomboidal,  pointed  above,  broadly 
rounded  below,  sides  excessively  convex.  Shell  perfectly 
smooth,  opaque  white.  Length  -jV  inch.  Animal  un- 
known. 

Hob,  Warn  bum  and  river  Coquet,  Northumberland. 

If  viewed  only  from  the  side,  this  species  might  not  un- 
reasonably be  suspected  to  belong  to  C.  virens  or  perhaps  (7. 
incofiffruens :  but  when  seen  in  any  othe  rdirection,  this  simi- 
larity entirely  disappears :  no  species  possesses  a  more  cha- 
racteristic or  well-marked  contour  when  looked  upon  from 
above.  In  the  Warn  bum  about  half  a  dozen  specimens  were 
foimd,  in  the  river  Coquet  only  one. 

Cyprts  JretensiSy  nov.  sp.     (PI.  IV.  figs.  7-9.) 

Carapace  of  the  female,  as  seen  from  the  side,  broadly  reni- 
form,  highest  in  the  middle ;  height  equal  to  more  than 
half  the  length ;  anterior  extremity  broad  and  well  rounded, 

S)sterior  narrower,  rounded,  but  emarginate  above  the  mid- 
e,  owing  to  the  overlapping  of  the  left  valve,  which  is 
produced  below  the  midole :  superior  margin  boldly  and 
evenly  arched,  inferior  gently,  sinuated  in  the  middle.  Seen 
from  above,  compressea,  ovate,  widest  behind  the  middle ; 
posterior  extremity  rounded,  anterior  obtusely  pointed; 
width  equal  to  about  two-thirds  of  the  height :  end  view 
ovate,  pointed  above,  broadly  rounded  below.  Valves 
smooth,  minutely  and  closely  punctate ;  right  valve  crenu- 
lated  in  front  and  on  the  posterior  portion  of  the  ventral 
margin ;  the  left  valve  has  a  row  of  small  tubercles  parallel 
to  and  a  little  within  the  anterior  border :  the  margins  of 
the  valves  are  considerably  incurved  along  the  posterior 
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portion  of  the  dorsal  aspect,  forming  a  distinct  longitudinal 
sulcus  when  viewed  from  above.     Length  -gV  inch. 
Hob.  Rivers  Deben  and  Scheldt,  Breydon  Water  and  Lake 
Lothing,  Somerton  Broad  and  dykes  on  the  site  of  Whittle- 
sea  Mere. 

The  specimens  from  the  last  locality  are  doubtfully  referred 
to  the  present  species.  C,  Jretensis  is  more  nearly  allied  to 
C,  salma^  Brady,  than  to  any  other  British  species,  but  differs 
from  it  in  the  less  compressed  and  more  distmctly  ovate  form 
of  the  carapace  when  seen  from  above,  in  the  peculiar  emargina- 
tion  of  the  posterior  margin,  in  the  absence  of  the  peculiar 
form  of  contact  margin  which  distinguishes  the  valves  of  the 
latter  species,  as  weU  as  in  other  characters  of  form.  We  have 
not.  observed  any  colour-markings  in  this  species ;  but  those 
of  C,  salina  are  also  sometimes  observed  to  be  wanting. 

Genus  Cypridopsis,  Brady. 

Cypridopsia  (?)  Neiotoniy  nov.  sp.     (PI.  VII.  figs.  14-16.) 

Carapace,  as  seen  from  the  side,  reniform ;  greatest  height  in 
the  middle,  and  equal  to  a  little  more  than  half  the  length  ; 
extremities  rounded,  the  anterior  being  the  broader  of  the 
two:  superior  margin  boldly  and  evenlv  arched,  inferior 
sinuated  in  the  middle.  Seen  from  above,  compressed, 
ovate,  acuminate  in  front,  rounded  behind ;  greatest  width 
situated  near  the  middle,  much  less  than  the  height.  Sur- 
face of  the  shell  punctate,  and  covered  with  numerous  ad- 
pressed  hairs ;  colour  dull  green.  Length  -jV  inch. 
Hab.  Rivers  Nene  and  Cam,  and  dykes  on  the  site  of  Whittlesea 
Mere. 

Our  examples  of  this  species  are  not  numerous,  and  we  have 
not  been  successful  in  finding  perfect  specimens  of  the  con- 
tained animal.  The  postabdommal  rami  are  rudimentary,  as 
in  Cypridojms ;  but  the  lower  antennae  seem  to  be  destitute  of 
the  setose  brush,  which  in  that  genus  is  usually  very  long. 
The  species  would  therefore  appear  to  be  an  aberrant  one;  but, 
without  a  thorough  acquaintance  with  its  internal  structure, 
we  think  it  best  for  the  present  to  place  it  in  the  genus  to 
which  it  is  here  assigned.  It  approaches  closely  in  external 
appearance  to  Cypriaopsis  villosa  and  Potanwcypris  falva ;  it 
is,  however,  larger  than  either,  is  more  tumid,  less  strongly 
arcuate,  and  coarser  in  texture  than  the  former ;  while  the  almost 
equal  and  well-rounded  valves,  coarsely  hispid  surface,  and 
ovate  form  when  seen  from  above  suiBciently  distinguish  it  from 
the  latter :  it  agrees  very  much  with  Fischer's  figures  of  Cypris 
prasina^  but  is  more  elongated  and  more  densely  hairy. 
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We  have  great  pleasure  in  inscribing  this  species  to  Prof. 
Alfred  Newton,  of  Cambridge,  whose  assistance  we  have 
acknowledged  in  a  previous  page. 

Cypridopsis  ohesa^  B.  &  R., 

which  was  described  hj  us  from  specimens  taken  in  the  Mul- 
lin^ar  Canal  at  Dublm,  we  now  believe  to  be  probably  a 
variety  of  G.  vidua  j  but  as  there  is  still  some  doubt  on  the 
subject,  we  hesitate  to  cancel  the  name  obesa.  Our  Dublin 
specimens  seemed  to  have  little  in  commom  with  (7.  vidua^ 
except  their  shape ;  they  were  of  a  uniform  brown  colour, 
without  any  transverse  bands ;  in  fact  we  never  even  sus- 
pected any  relationship  to  C.  vidua.  Since  that  time,  how- 
ever, we  have  found  specimens  which  we  refer  to  (7.  dbesa^  in 
manv  places  always  more  or  less  subject  to  tidal  influence, 
and  have  observed  that  they  vary  much  in  colouring,  being  in 
brackish  water  usually  of  a  dirty  grey  tint,  and  approaching 
brown  in  fresh  water;  moreover  some  of  those  taken  at 
Whittlesea,  though  brownish  in  the  ground  tint,  had  distinct 
dark  bands,  after  the  manner  of  C.  vidua.  In  some  localities 
both  species  occurred  together :  but  it  is  remarkable  that  (7. 
viduay  when  it  occurred  in  dredged  material,  -was  never  other- 
wise than  scarce,  whereas  C.  obesa  was  often  exceedingly 
abundant ;  on  the  contrary,  gatherings  made  with  the  hana- 
net  amongst  weeds  or  in  clear  water,  though  often  containing 
C.  vidua  in  plenty,  never  showed  a  single  specimen  of  C.  obesa : 
so  that  it  appears  certain  that  the  brilliantly  banded  vidua  and 
the  dingy  obesa^  whether  we  regard  them  as  distinct  species  or 
merely  as  varieties,  live  often  m  the  same  situations,  the  one 
on  the  bottom  mud,  the  other  amongst  the  supernatant  weeds. 

Genus  Goniocypris,  nov.  gen. 

Valves  compressed,  subequal,  thin,  and  fragile.  Seen  fix)m  the 
side,  triangular,  the  inferior  margin  terminating  at  each  ex- 
tremity in  an  acutely  produced  angle,  the  superior  margin 
rising  to  an  acute  central  point;  hinge  simple.  Animal 
unknown. 

Ooniocypris  mitray  nov.  sp.     (PI.  VII.  figs.  10-13.) 

Carapace,  as  seen  from  the  side,  triangular ;  right  valve  rather 
larger  than  the  left ;  height  and  length  nearlv  equal ;  ante- 
rior and  posterior  margms  obliquely  arched  (the  anterior 
the  more  convex)  and  meeting  in  an  acute  point  nearly  over 
the  centre  of  the  shell :  inferior  margin  straight,  produced 
downwards  at  each  extremity  into  an  angular  point.  Seen 
from  above,  compressed,  ovate,  widest  in  the  middle ;  ex- 
tremities obtusely  and  nearly  equally  pointed ;  width  equal 
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to  half  the  length :  seen  from  the  front,  ovate,  widest  below 
the  middle,  pointed  above,  broadly  roimded  below.  Shell 
thin,  semitransparent,  sparingly  and  minutely  punctate,  or 
often  perfectly  smooth,  somewnat  granular  in  appearance. 
Colour  yellowish  or  reddish  brown.  Length  -5V  mch. 
Hcd).  Dykes  on  the  site  of  Whittlesea  Mere,  "Whittlesea 
Dyke ;"  rivers  Nene  at  Peterborough,  Cam  at  Ely,  and  Ouse 
at  Lvnn;  Wroxham,  Barton,  Somerton,  and  Ormesby 
Broads. 

Though  generally  distributed  throughout  the  East- Anglian 
district,  this  remarkable  species  appears  to  be  rather  rare  as  to 
number  of  individuals ;  nor  have  we  succeeded  in  finding  a 
trace  of  animal  structure  in  any  specimen  that  we  have  exa- 
mined. The  minuteness  of  the  shell  may  perhaps  partly 
accoimt  for  its  apparent  rarity ;  and  as  we  have  not  met  with 
it  except  in  dredged  material,  we  presume  that  it  is  a  creeping 
rather  than  a  swimming  species,  and  probably  inhabits  ex- 
clusively the  muddy  bottoms  of  the  broads  and  rivers. 

Genus  ARGiLLCEaA,  G.  O.  Sars. 
Arffill(£cta{?)  aurea^  nov.  sp.     (PI.  VIII.  figs.  4,  5.) 

Carapace,  as  seen  from  the  side,  compressed,  subovate,  some- 
what depressed  in  front,  nearly  of  tne  same  height  through- 
out ;  height  much  less  than  one-half  of  the  length ;  extre- 
mities rounded,  the  anterior  narrowed  and  oblique :  superior 
margin  straight  or  very  gently  convex  in  the  middle,  curv- 
ing gently  downwards  at  each  extremity;  inferior  very 
slightly  convex  along  its  whole  length.  Seen  fit)m  above, 
ovate,  acuminate  in  front,  rounded  behind ;  greatest  width 
situated  in  the  middle,  and  about  equal  to  the  height.  Sur- 
face of  the  shell  quite  smooth;  colour  golden  yellow. 
Length  ^V  i^ch. 

Hab.  Itiver  Ouse  at  Lynn. 

But  one  specimen  of  this  species  was  noticed ;  and  we  place 

it  provisionally  only  in  the  genus  Argilloecia, 

Genus  Candona,  Baird. 

Candona  Candida  (MttUer),  var.  tumida.    (PI.  IX.  figs.  13-15.) 

Throughout  the  East- Anglian  district  occurs  a  form  of  this 
species  difiering  from  the  tjrpical  C,  Candida  chiefly  in  its  ex- 
cessive shortness  and  tumidity.  In  the  female  the  greatest 
height  is  equal  to  nearly  two-thirds  of  the  length,  and  the  width 
to  more  than  half  of  the  length.  Seen  from  above,  the  extremi- 
ties are  very  abruptly  tapered,  giving  an  almost  elliptical 
contour.  The  male  is  much  more  compressed,  but  more  tumid 
than  in  the  ordinary  form  of  the  species.     The  lucid  spots  are 
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arranged  in  a  rosette,  five  in  number,  each  being  broadly 
cuneate  in  shape,  their  apices  directed  towards  the  centre  of 
the  group. 

It  is  remarkable  that  Candona  compressaj  Koch,  which 
occurs  also  very  abundantly  throughout  the  district,  likewise 
puts  on  an  excessively  tumid  form,  differing  almost  as  much 
from  the  typical  form  as  does  the  variety  of  C.  Candida  just 
described  (see  PL  VII.  fip.  8,  9). 

Hah.  We  have  found  the  tumid  variety  of  C,  Candida 
abundantly  in  the  dykes  in  the  neighbourhood  of  Whittlesea, 
also  in  the  rivers  Nene,  Cam,  and  Scheldt,  in  Barton  Broad, 
and  in  the  Warn  bum,  Northumberland.  The  normal  form 
occurs  also  constantly  throughout  Norfolk  and  Suffolk,  and, 
so  far  as  we  know,  throughout  the  kingdom.  Candona  com- 
presaa  we  found  in  all  our  East-Angban  gatherings,  except 
those  from  Hickline  Broad  and  the  rivers  Bure  and  Ouse.    . 

The  two  forms  of  (7.  Candida  run  into  each  other  so  much 
that  it  is  sometimes  difficult  to  say  whether  an  example  should 
be  referred  to  the  species  or  its  variety.  The  rosulate  disposi- 
tion of  the  lucid  spots,  however,  and  the  peculiar  reticulation 
of  the  posterior  portion  of  the  shell  (figured  in  the  ^  Mono- 
graph of  Recent  British  Ostracoda '),  are  usually  visible  only 
in  tne  tumid  variety.  We  are  not  aware  that  this  form  ever 
occurs  in  localities  entirely  uninfluenced  by  the  tides. 

Candona  Kingsleiij  nov.  sp.     (PL  IX.  figs.  9-12.) 

Carapace  of  the  female,  as  seen  from  the  side,  subreniform ; 
greatest  height  neax  the  middle,  and  equal  to  half  the  length; 
extremities  roimded :  sujjerior  margin  boldly  arched,  inferior 
rather  deeply  sinuated  in  the  middle.  Seen  from  above, 
ovate,  width  somewhat  less  than  the  height,  greatest  in  the 
middle ;  pointed  in  front,  sharply  rounded  behmd.  Shell  of 
the  male,  as  seen  from  the  side,  more  deeply  sinuated  be- 
low ;  the  dorsal  margin  obscurely  sinuated  m  front  of  the 
middle,  and  more  arched  than  in  the  female:  seen  from 
above,  much  more  compressed:  shell  thin  and  fragile, 
colourless,  showing  the  Hmbs  of  the  animal  distinctly 
through  it.  Length  of  the  female  ^  inch. 
Hab.  River  Nene ;  Barton,  Horsey,  and  Hickling  Broads ; 
Breydon  Water. 

The  specimens  from  the  last-mentioned  locality  somewhat 
differ  from  the  rest,  but  probably  belong  to  the  same  species. 

It  is  with  much  pleasure  that  we  dedicate  this  elegant  spe- 
cies to  the  Rev.  Canon  Kingsley,  in  acknowledgment  not  only 
of  the  great  services  which  he  has  rendered  and  is  still  ren- 
dering m  popularizing  the  study  of  natural  history,  but  also 
Ann,  (&  Moff.  N»  Hist.  Ser.4.  VoLyu  2 
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of  his  kind  assistance  in  the  prosecution  of  our  researches  in 
the  Fen-districL 

Candona  dtaphana^  nov.  sp.     (PL  V.  figs,  1-3.) 

Carapace  of  the  male  (?),  as  seen  from  the  side,  elongated, 
suoreniform ;  greatest  height  situated  behind  the  middle, 
and  equal  to  less  than  half  the  length ;  obtusely  and  evenly 
roimded  in  front,  obliquely  behind  j  superior  margin  highest 
at  the  posterior  third,  thence  slopmg  almost  in  a  right  line 
and  with  a  very  gentle  decUvity  forwards,  very  steeply  and 
with  a  slightly  concave  curve  backwards ;  inferior  margin 
gently  sinuated.     Seen  from  above,  compressed,  tapenng 
equally  and  rather  suddenly  to  the  extremities,  which  are 
pointed;  sides  subparallel;  width  scarcelv  equalling  one- 
third  of  the  length.     The  hinge-margin  of  the  left  valve  is 
suddenly  produced  towards  each  extremity  into  a  very  con- 
spicuously overlapping   curve,    the  posterior  being  much 
larger  than  the  anterior.    Shell-structure  aa  in  the  preceding 
species.     Length  -jV  inch. 
Hao.  Ormesby  Broad,  and  the  river  Nene  at  Peterborough. 
One  specimen  only  from  each  locality.     From  the  com- 
pressed outline  and  very  pronounced  characters  of  the  shell, 
we  suppose  this  to  be  probably  the  male.     The  limbs  are  not 
sufficiently  preserved  to  indicate  the  sexual  character  through 
the  shell. 

Candona  hyalina,  nov.  sp.  (PL  IX.  figs.  5-8,  and 
PL  V.  figs.  4-11.) 
Carapace  of  the  female,  as  seen  from  the  side,  reniform,  highest 
near  the  middle ;  height  scarcely  equalling  half  the  length ; 
extremities  rounded,  the  posterior  obtusely ;  superior  margin 
well  arched,  but  behind  the  posterior  third  distinctly  hol- 
lowed out  and  steeply  sloping ;  inferior  distinctly  sinuated 
in  the  middle.  Seen  from  above,  ovate,  widest  in  the  mid- 
dle, with  acutely  and  equally  pointed  extremities;  width 
equal  to  one-third  of  the  length.  Hinge-margin  as  in  G. 
diaphana ;  the  curved  projections,  however,  scarcely  so  pro- 
minent, more  so  in  the  male  than  the  female.  Shell  of  the 
male  more  compressed;  seen  from  the  side,  the  inferior 
margin  more  deeply  sinuated ;  superior  margin  excessively 
elevated  and  gibbous  in  the  middle,  behind  which  it  sud- 
denly dips  and  slopes  steeply  backwards  with  a  marked 
concave  curve.  Shell-structure  as  in  the  two  preceding 
species.  Superior  antennae  sparingly  setose,  last  two  joints 
of  nearly  equal  length,  about  twice  as  long  as  broad,  the 
rest  shorter  and  thicker ;  inferior  antennae  aestitute  of  any 
proper  setose  brush,  the  place  of  which  is  occupied  in  the 
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male  by  three  short  setae  with  much  thickened  bases.  Man- 
dibles narrow  and  weak,  but  armed  with  lon^  teeth  (fig.  6) ; 
branchial  appendage  formed  of  one  long  cihated  seta,  and 
one  much  shorter  and  lancet-shaped ;  second  pair  of  jaws 
in  the  female  bearing  as  usual  a  simple  or  indistinctly 
jointed  conical  palp  (fig.  7),  in  the  male  a  rery  large 
abruptly  curved  hook-shaped  appendage;  no  branchial 
plate.  Mucus-glands  (testes  ?)  of  the  male  very  small  and 
abnormal  in  structure,  consisting  apparently  of  a  thickened 
cylinder,  which  is  beset  with  margmal  and  transverse  rows 
of  obscurely  radiated  tubular  or  filamentous  structure  (fig. 
10).  Copiuative  organs  of  exceedingly  complex  structure, 
composed  chiefly  of  a  large  oblong  lamina,  from  which 
springs  a  strong  hook-shaped  process;  attached  to  these 
are  also  several  other  tortuous  and  spinous  or  hook-like 
appendages  (fig.  11).  Postabdominal  rami  (fig.  9)  well 
developed  ;  two  long  and  nearly  equal  terminal  claws,  and 
one  mmute  seta ;  also  from  the  border  of  the  ramus,  a  little 
below  the  middle,  one  long  slender  seta.  Length  of  female 
-jV  inch,  of  male  -jL  inch. 
Hcib.  Site  of  Whittlesea  Mere;  Wroxham,  Barton,  and  Onnes- 
by  Broads. 

This  and  the  preceding  species,  (7.  diaphana^  have  in  com- 
mon two  very  remarkable  characters — the  abruptly  curved 
hinge-margin  of  the  left  valve,  and  the  gibbous  dorsal  margin 
with  its  hollowed-out  posterior  termination.  Some  species 
described  and  figured  by  Fischer  ("Ueber  das  Genus  Cypris^^) 
very  closely  approach  them ;  but  none,  so  far  as  we  can  judge, 
are  identically  the  same :  those  most  nearly  allied  are  Cypris 
rivularisy  pelludda^  fabcrformis^  and  compressa.  The  small 
number  of  our  specimens  and  the  imperfect  preservation  of  their 
animal  structure  have  prevented  our  ascertaining  as  accurately 
as  might  be  wished  many  points  of  their  minute  anatomy ; 
and  though  we  think  it  likely  that  this  group  might  with 
propriety  form  the  basis  of  a  new  genus,  for  the  present  we 
refer  them  to  Candona^  to  which  they  exhibit  the  closest 
resemblance. 

Genus  Metacypris,  nov.  gen. 
Shell  moderately  strong  and  thick.  Seen  from  the  side,  the 
outline  is  subrhoml^idal,  rounded  in  front,  and  obscurely 
angular  behind ;  the  posterior  portion  of  the  hinge-margins 
produced  angularly.  Seen  from  above,  heart-shaped,  ex- 
cessively tumid,  widest  behind  the  middle  :  ventral  surface 
deeply  impressed  along  the  central  and  posterior  portions  of 
the  median  line.     Hingement  formed  on  the  right  valve  by 
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a  laminated  angular  projection  anteriorly  (fig.  7  c),  poste- 
riorly by  a  strong  rectangularly  produced  flange  (fig.  7  dj 
fig.  5  rf,  and  fie.  9  ci),  from  which  projects  a  single  sharply 
cut  tooth,  the  flange  itself  being  continued  round  the  poste- 
rior margin  of  the  valve  (fig.  9  e) ;  on  the  left  valve  by  a 
deep  sulcus  behind,  and  a  shallower  one  in  front  (fig.  6J)^). 
Except  in  front  ana  at  the  supero-posteal  angle,  the  margms 
of  the  valves  are  incurved  considerably,  so  that  the  actual 
contact-margins  embrace  a  much  smaller  area  than  that  of 
the  entire  shell;  the  right  valve  is  larger  than  the  left. 
Animal  unknown. 

Metacypris  cordata^  nov.  sp.     (PL  VI.  figs.  1-9.) 

Carapace  excessively  tumid  and  depressed :  seen  from  the 
side,  subovate  or  subrhomboidal,  highest  in  the  middle; 
height  equal  to  more  than  half  the  length  :  anterior  extre- 
mity well  rounded,  posterior  obscurely  angular:  superior 
margin  gently  arched,  produced  at  its  posterior  extremity 
into  an  anemar  process,  corresponding  in  position  to  the 
posterior  hmge-joint;  inferior  margin  distmctly  convex, 
curving  upwards  behind,  in  front  rather  deeply  and  abruptly 
sinuated  at  its  junction  with  the  anterior  margin.  Seen 
from  above,  the  outline  is  heart-shaped,  pointed  in  front ; 
posterior  extremity  broadly  rounded  and  indented  at  the 
junction  of  the  two  valves ;  greatest  width  situated  behind 
the  middle,  much  greater  than  the  height,  and  equal  to 
about  five-sixths  of  the  length ;  the  lateral  margms  are 
boldly  curved  and  somewhat  sinuous  in  the  anterior  part  of 
their  course ;  end  view  subreniform,  depressed ;  sides  ex- 
cessively convex  ;  superior  margin  arched  and  slightly  in- 
dented m  the  middle,  inferior  deeply  sinuated  in  the  middle, 
where,  however,  it  is  encroached  on  by  the  downwardly 
produced  anterior  margin.  Surface  of  the  valves  closely 
set  with  small  rounded  impressions,  which  are  arranged  in 
longitudinal  rows,  running  on  the  ventral  surface  into  inter- 
rupted ftirrows ;  ventral  surface  deeply  and  broadly  sulcate 
along  the  greater  part  of  the  median  hue.  Colour  brownish 
yellow.     Length  3V  i^^ch. 

Bab.  Rivers  Nene,  Cam,  and  Scheldt,  Wroxham  and  Barton 
Broads,  and  Breydon  W  ater.    Scarce  in  all  these  localities. 

We  much  regret  that  we  have  been  unable  to  find  a  trace  of 
the  animal  structure  of  this  remarkable  species,  all  our  speci- 
mens being  merely  empty  shells,  the  abnormal  external  cha- 
racters of  which  leave  no  doubt  as  to  the  propriety  of  establish- 
ing for  it  a  new  genus ;  but  it  is  not  so  clear  whether  it  ought 
to  be  placed  amongst  the  Cypridse  or  the  Cytherida. 
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Gtenus  Cythere,  Mtiller. 
Cythere  fidiculaj  nov.  sp. 

Carapace^  as  seen  from  the  side,  trapezoidal ;  height  equal  to 
not  much  more  than  one-third  of  the  length ;  extremities 
narrowly  rounded  helow,  above  the  middle  sloping  steeply 
upwards  to  the  short  and  straight  superior  margin,  which 
they  join  at  an  obtuse  angle ;  inferior  margin  almost  straight, 
but  slightly  protruded  in  front  of  the  middle  by  a  rounded 
tubercular  eminence.  Seen  from  above,  elongated,  sub- 
hexagonal,  with  parallel  sides  and  obtuse  or  subtruncate 
extremities:  the  two  anterior  angles  well  marked,  the  pos- 
terior rounded  off;  width  equal  to  the  height;  seen  m)m 
below,  the  ventral  surface  exhibits  at  its  anterior  angles  two 
prominent  rounded  eminences,  behind  which  it  oecomes 
slightly  constricted,  again  swelling  out  into  a  convex  mar- 
gin behind  the  middle ;  the  outline  on  this  aspect  is  thus 
remarkably  fiddle-shaped.  End  view  triangular,  apex 
rounded  off,  basal  angles  prominent  and  acute,  sides  convex, 
base  concave.  Shell  marked  with  irregular  and  sinuous 
longitudinal  rugae,  which  on  the  concave  ventral  surface  are 
especially  conspicuous.     Length  -yV  inch. 

Hob.  Estuaries  of  the  rivers  Thames,  Scheldt^  and  Meuse ; 
very  rare  in  all  these  localities.  One  specimen  has  also 
occurred  in  a  dredging  from  the  north  of  Scotland. 

Genus  Cytheridea,  Bosquet. 

Cytheridea  torosa  (Jones).     (PI.  VIJUL.  figs.  6,  7.) 

A  peculiar  form  of  this  species,  which  occurs  commonly 
throughout  Norfolk  and  Suffolk,  but  has  not  yet  been  found 
in  the  recent  state  elsewhere,  requires  a  few  words  of  notice. 
It  agrees  closely  with  the  typical  fossil  specimens  described 
by  rrofessor  Rupert  Jones,  ana  differs  from  the  common  recent 
form  only  in  the  presence,  on  the  sides  of  the  valves,  of  se- 
veral large  rounded  eminences  or  tubercles,  which  are  variable 
as  to  number  and  position;  but  the  appearance  of  a  well- 
marked  example  may  be  imderstood  from  our  figures.  The 
single  infero-posteal  spine  is  perhaps  less  frequently  present 
than  in  the  smooth  form.  Botn  the  smooth  and  torose  forms 
occur  abundantly  in  many  localities,  and  sometimes  in  com- 
pany, and  both  exhibit  their  peculiar  characters  in  very  early 
stages  of  growth ;  but  there  are  many  grades  between  perfectly 
smooth  specimens  and  the  strongly  marked  valves  represented 
in  our  plate *•    We  find  the  smooth  form  {C.  littoralis^  Brady), 

•  I  take  this  opportunity  of  withdrawing  an  opinion  recently  expressed 
by  me  as  to  Uie  synonymy  of  the  present  species,  in  a  paper  on  the 
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which  we  propose  to  call  var.  teresy  commonly  in  the  river- 
outlets  and  saSt-marshes  of  Northumberland  and  Durham,  in 
the  rivers  Ouse  (Yorkshire  and  Norfolk),  Deben,  Stour,  Cam, 
Bure,  Thames,  Scheldt,  and  Meuse,  in  all  theb  roads  visited 
by  us  except  Wroxham,  in  Lake  Lothing  and  Breydon  Water, 
and  in  the  dykes  about  Whittlesea.  The  typical  torose  form 
we  have  not  found  at  all  north  of  Norfolk;  but  it  occurs  in  all 
the  broads  known  to  us,  except  Barton,  in  Lake  Lothing  and 
Breydon  Water,  and  in  the  river  Bure  :  it  thus  appears  to  be 
peculiar  to  the  East- Anglian  district.  It  is  worthy  of  note  that 
this  species  has  not  occurred  to  us  at  all  in  Scotland,  except  in  one 
gathering  from  the  Clyde  near  Dumbarton  Castle  (var.  teres)  ^ 
tnough  that  it  is  not  a  strictly  southern  species  is  shown  by 
its  occurrence  abundantly,  according  to  G.  O.  Sars,  in  Chris- 
tianiafiord.  It  is  remarkable  also  that,  though  occurring 
abundantly  in  the  dykes  on  the  site  of  Whittlesea  Mere,  it 
was  not  found  in  the  closely  adjacent  river  Nene. 

Cytheridea  tncequaltSy  nov.  sp.     (PL  IX.  figs.  1-4.) 

Caraj)ace,  as  seen  from  the  side,  subtriangular ;  greatest  height 
situated  in  the  middle,  and  equal  to  two-thirds  of  the  length ; 
anterior  extremity  broadly  rounded,  posterior  broad,  scarcely 
rounded :  superior  margin  excessively  arched,  highest  in  the 
middle,  slopmg  with  a  gentle  curve  towards  the  front,  more 
steeply  behmd,  where  it  is  obscurely  anffulated.  Seen  from 
above,  lozenge-shaped ;  greatest  width  m  the  middle,  equal 
to  half  the  length ;  extremities  obtusely  pointed  ;  end  view 
subtriangular,  twisted.  Right  valve  very  much  smaller  than 
the  left,  its  superior  and  posterior  mar^ns  obtusely  angu- 
lated  in  the  middle ;  anterior  margin  fringed  with  a  row  of 
eight  long  and  sharp  spines  directed  forwards  and  down- 
wards ;  posterior  margin  having  at  the  lower  angle  one  long 
and  four  smaller  rudimentary  spines :  left  valve  devoid  of 
spinous  armature,  and  overlapping  the  right  throughout  its 
entire  circumference.    Surface  of  the  shell  polished,  obscurely 

'*  Crustacean  Fauna  of  tlie  Salt-Marshes  of  Northumberland  and  Durham  " 
(see  Natural-History  Transactions  of  Northumberland  and  Durham,  vol.iii. 
p.l25).  Not  having  at  that  time  seen  any  recenttorose  carapaces^I  wasled  to 
refer  the  imperfect  specimens  in  Prof  Kupert  Jones's  collection  to  a  closely 
allied  species,  C  hcustris  (Q.  O.  Sars),  to  which  it  is  indeed  probable  that 
one  or  two  of  Prof.  Jones's  examples  may  be  referred ;  but  his  figures 
given  in  the  Monograph  of  the  Tertiary  Lntomostraca  clearly  represent 
the  form  now  under  consideration.  I  therefore  withdraw  the  specific 
name  UttordUSf  and  revert  to  the  nomenclature  adopted  in  my '  Monograph 
of  the  Recent  British  Ostracoda/  considering  the  form  there  called  Cy- 
theridea torosa.  and  afterwards  littoraUs,  as  a  variety  (teres)  of  that  origi- 
nally describea  by  Prof.  Rupert  Jones.-— Q.  S.  B. 
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waved,  impressed  with  distant  rounded  punctures :  lips  of 
the  valves  much  thickened  and  rounded,  those  oi  the 
ventral  surface  somewhat  depressed.  Animal  unknown. 
Length  -^  inch. 
Hah.  Dredged  in  the  river  Cam  at  Ely.  One  specimen  only 
taken. 

We  have  already  mentioned  that  several  Ostracoda  and 
some  fragments  of  other  animals  {Echinus-s^m^  and  shells  of 
Balanus)  were  met  with  in  our  dredgings  from  the  river  Cam. 
The  fragments  of  Echinus  and  Balanm  must  be  regarded  as 
fossil,  and  may  have  been  derived  either  from  some  posttertiary 
deposit  or  from  the  Gault.  It  becomes  difficult  under  these 
circumstances^  where  the  animal  itself  is  absent,  to  decide 
which  of  the  Ostracoda  are  recent  and  which  fossil  specimens ; 
but  that  from  which  our  present  description  is  taken  is  alto- 
gether so  unlike  a  fossilized  shell,  being  semitransparent, 
highly  polished,  and  in  almost  perfect  condition  as  regards  the 
preservation  of  its  spines  and  surface-markings,  that  we  can 
scarcely  doubt  its  recentness.  If  it  be  really  so,  it  constitutes 
a  most  interesting  addition  to  the  fauna,  not  only  by  reason  of 
its  peculiar  configuration,  but  of  its  occurrence  in  fresh  water. 
The  only  known  recent  species  at  all  nearly  resembling  it  is 
C.  Sorh/ana,Jonea  {dentata^  Sars),  which  exhibits  the  same  dif- 
ferences in  the  form  of  the  right  and  left  valves,  but  differs  greatly 
in  general  form.  Some  of  the  fossil  specimens  obtained  in  the 
river  Cam  belong  to  strongly  spinect  and  probably  deep-sea 
species.  But  associated  with  them  occurrea  examples  of  se- 
veral species  usually  foimd  at  the  present  day  living  in  estua- 
ries or  m  littoral  marine  situations :  these  we  regard  as  being 
of  recent  origin;  they  are  as  follows: — Pontocypris  trigo- 
nella  (?),  Cy there  castanea^  C.  viUosa,  C.  laticarina  (?),  Cythe- 
ridea  torosay  var.  teres^  Loxoconcha  elliptica^  L.  tamarindus. 

Genus  Loxoconcha,  G.  O.  Sars. 
Loxoconcha  jmsilla,  nov.  sp.     (PI.  VIII.  figs.  1-3.) 

Carapace,  as  seen  from  the  side,  subrhomboidal,  nearly  equal 
in  neight  throughout ;  height  equal  to  half  the  length  ;  ex- 
tremities obliquely  rounded ;  superior  and  inferior  margins 
straight.  Seen  from  above,  the  outline  is  regularly  ovate, 
widest  in  the  middle,  extremities  nearly  equally  acuminate, 
width  considerably  less  than  the  height.  Shell  delicate  and 
fragile,  faintly  rugose,  and  marked  also  with  a  few  scattered 
hairs  and  papillse.     Length  ^  inch. 

Sab.  Montrose  Basin,  Firth  of  Forth ;  rivers  Wansbeck, 
Blyth,  Deben,  Ouse  (Norfolk),  and  Scheldt.  Scarce  in  all 
these  places. 
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Its  small  size  and  peculiar  shell-structure  distinguish  it 
readily  from  L,  elUptica  and  tamar Indus ^  with  which  alone  it 
could  be  confounded. 

Loococoncka  Jragilisj  G.  0.  Sars.     (PL  X.  fig.  3.) 
LaxoconchafrtigtlisjQ,  O.  Sars,  Oversigt  af  Norges  marine  Ostracoder,p.65. 

Shell  of  the  female^  seen  from  the  side,  subrhomboidal;  greatest 
height  situated  m  front  of  the  middle,  greater  than  half  the 
length ;  anterior  extremity  rounded,  posterior  produced  be- 
low into  a  short  obliquely  truncated  process ;  superior  mar- 
gin moderately  arched  over  the  eyes,  thence  sloping  back- 
wards; inferior  sinuated  in  the  middle,  convex  behind. 
Seen  from  above,  compressed;  greatest  width  situated  in 
front  of  the  middle,  and  much  less  than  the  height ;  poste- 
rior extremity  slender  and  produced.  Shell  of  the  male 
narrower;  length  equal  to  twice  the  height ;  superior  margin 
nearly  straight  and  horizontal ;  posterior  extremity  obtusely 
rounded  below.  Valves  excessively  thin  and  fragile,  almost 
transparent,  ornamented  sparingly  with  very  small  tubercles 
and  but  sbghtly  hairy.  Antennas  very  slender;  second 
joint  of  the  superior  short,  much  shorter  than  the  united 
lengths  of  the  two  following,  and  shortly  pilose  on  the  an- 
terior margin,  last  three  joints  much  elongated  and  nearly 
equal ;  third  joint  of  inferior  antennas  ve^  narrow,  its  an- 
terior margin  smooth,  without  any  setae.  Feet  very  slender, 
second  joint  of  the  last  pair  about  equal  to  the  conjoined 
length  of  the  two  following.  Copulative  organs  of  the  male 
obtusely  produced  in  front.  Eyes  confluent.  Length  of 
female  -^  inch. 

ffab,  Montrose  Basin  and  Budle  Bay. 

The  few  specimens  of  this  species  which  have  occurred  to 
us  consist  only  of  separated  valves,  from  one  of  which  our 
figure  was  drawn*.  The  description  given  above  is  taken  from 
G.  O.  Sars. 

Genus  Cttherura,  G.  O.  Sars. 

Cythei^ura  propinquaj  nov.  sp.     (PL  X.  figs.  1,  2.) 

Carapace,  as  seen  from  the  side,  subrhomboidal,  approaching 
C.  similis  in  shape ;  greatest  height  situated  in  the  middle, 
and  equal  to  about  half  the  length  •  anterior  extremitjr  well 
and  evenly  rounded,  posterior  produced  in  the  middle  into 
an  obtuse  subtruncate  process :  superior  margin  evenly 
arched,  inferior  straight  or  very  slightly  sinuated.  Seen 
from  above,  compressed  ovate,  slender  and  acuminate  in 
front,  broadly  mucronate  behind;   greatest  width  behind 

*  Since  this  was  written  we  have  found  perfect  examples  in  a  Scottish 
dredging. 
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the  middle^  and  very  mnch  less  than  the  height.     Animal 
unknown.     Length  -^V  inch. 
Hob.  Thames  estuary. 

Genus  PoLYCHELES,  nov.  gen. 

Shell  fragile,  structureless.  Carapace  oblouff,  higher  behind 
than  in  front ;  lucid  spots  ten  to  twelve,  linear-oblong  or 
wedge-shaped,  arranged  in  a  subradiate  manner  in  front  of 
the  centre  of  the  valve.  Seen  from  the  side,  compressed, 
oblong,  subovate:  seen  from  above,  ovate,  acummate  in 
front,  obtusely  rounded  behind.  Valves  unequal,  the  right 
much  larger  than  the  left.  Limbs  of  the  animal  very  short 
and  stout,  strongly  armed  with  short  curved  claws  and 
bristles ;  superior  antennas  six-,  inferior  four-jointed,  and 
bearing  strong  terminal  claws;  mandible  simple,  weak 
(having  no  palp?),  armed  at  the  extremity  with  four  or  five 
small  slender  teeth;  first  maxilla  composed  of  a  broad, 
squarish  basal  portion,  from  the  distal  border  of  which 
spring  eight  long  and  strong  curved  setae,  and  from  its  an- 
terior extremity  a  long  biarticulate  digit,  which  terminates 
in  four  curved  claws,  two  of  which  are  long,  and  two  short; 
second  maxilla  consisting  of  four  digits,  the  anterior  larger 
and  stouter  than  the  rest,  biarticulate,  and  terminating  in 
four  slender  claws,  the  other  three  single-jointed,  small  and 
slender,  each  terminating  in  two  long  setae ;  at  the  base  a 
large  branchial  plate  surrounded  by  about  thirty  plumose 
processes.  First  pair  of  legs  small,  almost  ruaimentary, 
four-jointed,  second  and  thurd  five-jointed,  the  third  much 
the  longest,  its  last  joint  armed  with  two  strong  curved 
claws  and  one  shorter  seta ;  the  longer  of  the  two  claws 
twice  the  length  of  the  shorter.  Abdomen  ending  in  a 
short  conical  process.  Copulative  organs  of  the  male  of 
complex  structure,  the  basal  portion  (on  each  side)  consist- 
ing of  a  subrhomboidal  acuminate  lamina,  the  apical  portion 
of  an  irregularly  shaped  plate  produced  laterally  mto  an 
aliform  process,  and  on  the  distal  margin  into  a  short, 
strong  hook.     Female  probably  viviparous. 

PolycheUs  Stevensoni.  nov.  sp.     (PI.  VII.  figs.  1-7, 
and  PI.  X.  figs.  4-14.) 

Carapace  of  the  female,  as  seen  from  the  side,  oblong,  depressed 
in  front,  height  equal  to  more  than  one-third  of  tne  length ; 
extremities  obliquely  rounded,  anterior  narrowed,  posterior 
broad  and  obtuse :  superior  margin  nearly  straight,  curving 
downwards  in  front  ot  the  middle ;  inferior  slightly  sinuated 
in  the  middle.  Seen  from  above,  ovate-acuminate,  widest 
near  the  posterior  extremity,  greatest  width  about  equal  to 
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the  height ;  posterior  margin  indented  in  the  middle  at  the 
junction  of  the  two  valves :  end  view  nearly  circular.  Shell 
of  the  male  somewhat  more  compressed,  when  seen  from 
above,  having  the  greatest  width  near  the  middle.  The 
right  valve  much  overlaps  the  left,  especially  in  the  middle 
of  the  ventral  margin.  Superior  antennse  excessively  short 
and  stout,  the  joints  much  broader  than  long,  except  the 
last  two  and  the  first,  whose  breadth  and  length  are  nearly 
equal :  all  the  joints  except  the  first  armed  with  very  strong 
curved  setae,  the  longer  of  which  are  nearly  equal  in  length 
to  the  last  five  joints  of  the  antennse,  the  shorter  equal  to 
the  last  two  jomts.  Inferior  antennae  also  very  short  and 
stout ;  terminal  claws  nearly  straight,  with  upturned  extre- 
mities ;  last  Joint  very  short,  with  two  stout,  equal,  apical 
spines ;  penultimate  with  three  apical  spines  of  equal  length 
and  one  short  seta,  antepenultimate  with  one  long  and  one 
rather  shorter  seta ;  basal  joint  thicker,  having  two  slender 
setae  rising  from  independent  bases.  Joints  of  the  second 
and  third  feet  gradually  decreasing  in  length  from  the  first 
to  the  last ;  the  longer  of  the  two  terminal  claws  equal  in 
length  to  the  three  preceding  joints ;  second  and  third  joints 
armed  on  the  posterior  margins  with  several  short  sharp 
setae  or  prickles.  The  shell  is  pellucid  or  milk-white,  often 
slightly  granular  in  appearance,  and  showing  through  it 
the  limbs  of  the  animal,  as  well  as  the  ova  and  ftiUy  deve- 
loped young.  The  infero-posteal  angle  of  the  shell  is  beset 
with  a  dense  tuft  of  microscopic  beaded  hairs  (fig.  14). 
Length  ^  inch. 
Hiab.  Whittlesea  Dyke,  and  on  the  site  of  Whittlesea  Mere ; 
the  rivers  Nene,  Cam,  Ouse,  Deben,  and  Scheldt;  Lake 
Lothing  and  Breydon  Water;  and  the  broads  of  Wrox- 
ham,  Barton,  Horsey,  Hickling,  Somerton,  Ormesby,  and 
Oulton. 

A  most  extensively  distributed  and  abundant  species  through- 
out the  East- Anglian  district,  the  only  gathering  in  which  we 
failed  to  find  it  being  that  from  the  nver  Bure,  which  it  may 
be  said  was  made  under  very  unfavourable  circumstances. 
Except  in  the  river  Scheldt,  P.  Stevensoni  has  not  yet  been 
found  outside  of  this  district,  where  its  great  abundance  in 
many  situations  renders  its  apparently  restricted  habitat  the 
more  striking.  This  species,  with  Uontocypris  mttra  and 
Metacypria  cordata^  may  be  looked  upon  as  the  salient  feature 
of  the  peculiar  Fen  fauna.  We  have  much  pleasure  in 
dedicating  it  to  Henry  Stevenson,  Esq.,  the  accomplished 
author  of  the  '  Birds  of  Norfolk,'  to  whose  kind  interest  in  the 
objects  of  our  visit  to  the  district  we  are  indebted  for  much  of 
our  success. 
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II. — On  the  rise  of  the  term  Homology  in  modern  Zoology ^ 
and  the  distinction  between  Homogenetic  and  Homoplastic 
agreements.     By  E.  Ray  LA:NKESTER,  B.A.  Oxon. 

Whilst  the  adoption  of  the  theory  of  evolution  has  broken 
dowi^  the  notions  at  one  time  held  by  zoologists  and  bota-nists 
as  to  the  existence  of  more  or  less  symmetrical  classes  and 
groups  in  the  organic  world,  established  by  some  inherent  law 
of  Nature  which  limited  her  productive  powers  to  arbitrary  spe- 
cial plans  or  types  of  structure,  and  has  taught  us  to  see,  in  the 
variously  isolated  and  variously  connected  kinds  of  animals  and 

Slants,  simply  the  parts  of  one  great  genealogical  tree,  which 
ave  become  detached  and  separated  from  one  another  ip  a  thou- 
sand different  degrees,  through  the  operation  pf  the  great  de- 
stroyer Time,  yet  certain  terms  and  ideas  are  still  in  use  which 
belonged  to  the  old  Platonic  school,  and  have  not  been  defined 
afresh  in  accordance  with  the  doctrine  of  descent.  The  notion 
of  the  possibility  of  classifying  organisms  accurately  by  means  . 
of  division  into  large  groups  of  equal  value  and  significance^ 
these  again  bein^  divided  into  smaller  groups  of  equal  sub- 
ordinate value,  and  so  on,  is  still  almost  universally  previa 
lent,  although  one  of  the  first  conclusions  to  which  we  are  le4 
by  a  consideration  of  Darwin's  doctrine  is  that  the  groups  into 
which  we  may  be  able  to  cast  the  few  and  scattered  samples 
of  organic  development  known  to  us  must  be  in  every  way 
most  unequal  and  dissimilar,  the  line  which  we  can  draw  in 
one  case  being  shai-p  and  clear,  in  another  much  less  certain 
and  definite,  sometimes  including  a  vast  variety  of  minor 
groups,  sometimes  embracing  definitely  marked  large  groups.  • 
in  no  case  offering  us  examples  of  two  series  of  forms  strictly 
alike  in  extent  and  significance ;  and  thus  it  is  rendered  im- 
possible to  indicate  the  genetic  relations  of  organisms  by  the 
use  of  the  neat  and  symmetrical  system  of  terms  generally 
employed  (consisting  of  kingdom,  subkingdom,  class,  order, 
family,  &c.).  To  ofo  this  adequately,  additional  terms  are 
required  (and,  indeed,  have  been  proposed),  and  the  important 
fact  has  to  be  held  in  mind  that  we  have  not  to  search  out  a  sup-  . 
posed  symmetrical  disposition  of  organisms  existing  in  nature, 
but  to  simply  indicate  as  clearly  as  we  can  the  sequence  of 
forms  and  tne  innumerably  various  gaps  in  the  series. 

The  term  "homology"  belongs  to  the  Platonic  school^  but 
is  nevertheless  used  without  hesitation  by  those  who  reject 
the  views  of  that  school.  Professor  Owen  (who  first  clearly 
defined  this  term,  in  developing  those  researches  into  thfe 
agreements  of  essential  structure  under  variolas  modifica- 
tions by  which  the  biologists  of  the  first  part  of  this  cen- 
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i^Tf  m  much  advanced  science)  would  undemtand  by  ^omo- 
hgue  -^the  same  organ  in  different  animals  under  every 
variety  of  form  and  function  j"  by  analoffuej  "  a  part  or  organ 
in  one  animal  which  has  the  same  function  as  another  part  or 
organ  in  a  dififerent  animal."  But  bow  can  the  sameness  (if 
we  may  use  the  word)  of  an  organ  under  every  variety  of 
form  and  function  be  established  or  investigated?  This  is, 
and  always  has  been,  the  stumbling-block  in  the  study  of 
homologies  without  the  light  of  evolutionism ;  for,  to  settle 
this  question  of  sameness,  an  ideal  "type"  of  a  group  of 
organisms  under  studv  had  to  be  evolved  from  the  human 
mind«  after  study  of  the  component  members  of  the  group ; 
and  then  it  could  be  asserted  that  organs  might  be  said  to  be 
the  '^  same  "  in  two  animals  which  had  a  common  representa- 
tive in  the  ideal  type. 

This  reference  to  an  ideal  type  was  the  only  criterion  o 
homology  j  and  yet  we  find  those  who  have  adopted  the  doc- 
trine of  evolution  making  use  of  the  term  "  homology"  with- 
out any  explanation.  The  study  of  homologies  was  brought 
under  a  very  important  influence  from  the  appreciation  of  the 
value  of  developmental  changes  in  indicating  the  similarities 
or  distinctions  of  organs ;  and  before  the  appearance  of  Mr. 
Darwin's  theory  many  zoologists  were  turning  to  embryology 
as  a  surer  guide  than  ideal  archetypes  in  tracing  the  identities 
of  structure  in  organisms  ;  so  that,  revising  to  commit  them?; 
selves  to  the  Platonic  theoiy,  they  were  ready  to  receive  the 
flood  of  light  and  explanation  wnich  the  doctrine  of  descent 
shed  upon  the  meaning  and  nature  of  homologies. 

What,  then,  are  we  to  suppose  that  an  evolutionist  means 
when  he  asserts  that  an  organ  A  in  one  animal  is  homologous 
with  an  organ  B  in  another  animal  ?  It  is  clear  that  he  can- 
not consistently  have  the  same  meaning  as  a  Platonist :  and 
yet  it  appears  that,  from  the  force  of  habit  or  some  accidental 
cause,  the  term  homology  is  used  at  the  present  time  in  the 
old  sense  by  many  authors  who  accept  the  doctrine  of  evolu- 
tion, or  at  any  rate  not  with  any  definite  meaning  which  has 
been  agreed  upon  by  those  who  belong  to  the  new  school. 

Without  particularizing  the  authors  whose  views  are  alluded 
to,  we  may  mention  the  attempt  to  trace  the  homologies  of  the 
bones  of  the  skull  in  detail  through  the  vertebrate  series,  the 
homology  of  the  chain  of  nerve-ganglia  of  Arthropoda  with 
the  sympathetic  of  Vertebrata,  the  homology  of  the  four  cavi- 
ties of  the  heart  and  also  of  the  individual  muscles  of  the 
limbs  in  Sauropsida  and  Mammalia,  and  especially  the  so^ 
called  serial  homologies  of  the  fore  and  hind  limbs  in  v  ertebrata 
and  of  the  teeth  of  the  upper  and  lower  jaws. 
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Without  doubt  the  majority  of  evolutionists  would  agree 
that  by  assertinff  an  organ  A  in  an  animal  «  to  be  homologous 
with  an  organ  jB  in  an  animal  fi,  they  mean  that  in  some 
common  ancestor  k  the  organs  A  and  d  were  represented  br 
an  organ  C,  and  that  «  and  fi  have  inherited  their  organs  A 
and  B  from  k.  Though  this  is  the  definition  of  homology 
which  we  should  expect  from  an  evolutionist,  it  is  yet  not  that 
which  seems  to  be  miplied  in  the  cases  above  cited;  and  on 
investigation  it  appears  that  there  is  something  more  con- 
tained m  the  Platonist's  term  "  homologue,"  which  must  be 
separated  and  distinguished  from  the  idea  of  genetic  commu- 
nity of  origin.  It  will  be  found,  in  fact,  necessary  to  have 
two  terms  m  place  of  the  one  "  nomologue,"  and  to  broadly 
distinguish  the  nature  of  the  resemblances  to  which  they  are 
applied.  Structures  which  are  genetically  related,  in  so  far  as 
they  have  a  single  representative  in  a  common  ancestor,  may 
be  called  homoaenous.  We  mav  trace  an  homogeny  between 
them,  and  speak  of  one  as  the  homogen  of  the  other.  Thus 
the  fore  limbs  of  Mammalia,  Sauropsida,  Batrachia,  and  Fishes 
may  be  called,  so  far  as  their  most  general  structure  is  con- 
cerned, homogenous^  but  only  so  far  as  relates  to  general 
structure ;  for  if  we  endeavour  to  trace  these  groups  back  to  a 
common  ancestor,  we  find  that,  by  the  time  that  ancestor  is 
reached,  the  limb  has  become  a  very  simple  form,  and  that 
which  Mammalia,  Sauropsida,  Batrachia,  and  Fishes  have  in- 
herited from  this  common  ancestor  is  but  the  rude  outlines  of 
an  appendage:  it  is  onlv  thus  far  that  their  limbs  can  be 
called  homogenous.  If,  nowever,  we  compare  the  fore  limb 
of  Sauropsida  and  Mammalia,  it  is  possible  to  go  a  step  ftirther 
with  the  homogeny ;  for  the  common  ancestor  of  these  groups 
we  may  suppose  to  be  (for  the  sake  of  illustration)  among 
the  immediate  ancestors  of  the  Batrachia ;  and  so  far  as  the 
fore  limbs  of  Mammalia  and  Sauropsida  present  evidence  of 
that  simple  skeleton  and  system  of  muscles  which  we  have 
reason  to  believe  their  prae-Batrachian  ancestor  possessed,  we 
may  assert  their  homogeny,  but  no  further :  details  not  trace- 
able to  and  inherited  from  the  ancestor  cannot  be  homoge- 
nous. And  now,  if  we  turn  to  the  examples  of  structures 
whose  homologies  have  been  recently  discussed  by  writers 
who,  there  is  good  reason  to  believe,  accept  the  doctrine  of 
evolution,  we  snail  see  that  in  tracing  homologies  they  are  not 
confining  themselves  to  the  elucidation  of  what  it  is  here  pro- 
posed to  term  homogentes.  Since,  in  all  probability,  the  Ver- 
tebrata  have  diverged  from  the  stock  which  gave  rise  to  the 
Arthropoda  at  a  point  in  the  series  where  tlie  nervous  syste  mis 
of  the  simplest  and  mo^t  rudimentary  kind,  it  is  only  to  a  small 
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extent  that  there  is  homogeny  between  the  chain  of  ncrvx- 
ganglia  of  Arthropods  and  the  sympathetic  ganglion-system 
of  vertebrata — merely  an  agreement  which  is  so  general  that 
we  can  only  say  that  the  nervous  system  as  such  in  the  two 
cases  is  in  the  most  general  way  homogenous,  and  must  seek 
for  some  other  cause  to  account  for  the  more  detailed  resem- 
blance of  the  insect's  nerve-chain  to  the  vertebrate  S3anpa- 
thetic.  In  this  case  we  see  that  in  discussing  so-called 
"  homology/'  two  kinds  of  relation  have  been  in  question. 
Again,  it  may  perhaps  be  admitted  that  the  common  an- 
cestor of  the  osseous  Fishes  and  Mammalia  had  a  skull  of 
decidedly  imdifferentiated  character,  with  a  much  less  amount 
of  segmentation  than  is  observed  in  the  skulls  of  either  of 
these  groups.  It  is  only  in  so  far  as  they  have  parts  repre- 
sented in  the  common  ancestor  that  we  can  trace  homogeny  in 
these  groups ;  and  yet  the  homology  of  a  vast  number  of  bones 
in  the  skulls  of  tne  two  is  discussed  and  pointed  out.  In 
particular  may  be  mentioned  the  mammalian  incus,  malleus, 
and  other  parts  in  their  region  which  have  been  identified 
homologically  with  particular  bones  in  the  suspensorium  of 
the  lower  jaw  of  the  fish.  It  will  be  allowed  that  the  homo^ 
geny  is  of  a  much  less  detailed  kind,  and  will  only  admit  of 
the  assertion  of  a  genetic  relation  between  the  regions  in  which 
these  bones  arise,  the  particular  result  of  segmentation  in  each 
case  being  not  nomogenous,  since  the  common  ancestor  of 
osseous  fish  and  mammalia  was  in  all  probability  a  fish  in 
which  segmentation  of  the  lower  jaw  and  suspensorium  had 
been  carried  to  a  very  small  extent.  So,  too,  with  regard  to 
the  homologies  of  the  same  bones  with  the  Sauropsidan  sus- 
pensorium*. The  homogenetical  agreement  can  be  one  of  no 
greater  detail  than  is  indicated  by  the  condition  of  this  region 
in  the  supposed  common  ancestor  of  Mammalia  and  Saurop- 
sida ;  ana  it  does  not  appear  probable  that  the  incus  and  mal- 
leus, or  the  quadrate  and  articulare,  were  represented  bv  simi- 
larly segmented  bones  in  their  common  ancestor,  lo  take 
another  case,  the  four  cavities  of  the  bird's  heart  are  generally 
regarded  as  homologous  with  the  four  cavities  of  the  raamma- 

•  The  supposed  cases  of  homology  here  given  are  used  to  illustrate  the 
principle  under  discussion.  The  latest  views  which  have  been  advanced 
Dv  Prof.  Huxley  on  the  homologies  of  the  malleus  and  incus  and  neigh- 
liouring  parts  are  acceptable  if  we  recognize  homogeny,  since  he  dwells 
rather  on  the  identity  of  the  cartilaginous  arches  than  on  the  correspon- 
dence of  individual  segments ;  but  I  am  not  sure  that  he  means  to  speak 
of  homogenetic  relation  when  he  says,  '*  The  operculum  and  suboperculum 
(of  fishes)  together  answer  undoubtedly  to  potential  hard  parts  in  the 
mammalian  concha  of  the  ear"  (Brit.  Med.  Joum.  (Abstract)  I860; 
p.  376). 
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lian  heart ;  but  since  the  common  ancestor  of  maihmals  atid 
birds  in  all  probability  had  but  three  carities  to  its  heart,  thft 
ventricles  are  only  homogeneitc  as  a  whole,  and  not  each  to 
each.  The  disposition  of  the  aorta  atid  the  important  llffht 
thrown  on  the  origin  of  the  muscular  right  auriculo-ventriculigi^ 
valve  of  the  bird  s  heart  by  comparison  with  an  Ophidian  or 
Lacertian  heart,  harmonize  decidedly  with  the  conclusion  thdt 
the  right  ventricle  of  the  bird  is  not  homogenetic  with  th^ 
right  ventricle  of  the  mammal.  But  it  is  said  to  be  homo- 
logous. Why?  What  is  there  more  involved  in  the  term 
homology  wnich  here,  again,  as  also  with  regard  to  the  bones 
of  the  SKuU,  is  not  implied  in  the  term  homogeny  ?  When 
it  is  sought  to  establish  a  detailed  homology  between  the 
muscles  of  the  pectoro-humcral  region  in  Mammalia,  Birds, 
and  Reptiles  (as,  for  instance,  is  done  by  mv  friend  and  teacher^ 
Professor  RoUeston,  who  concludes  that  the  mammalian  siib- 
clavius  is  the  homoloffue  of  the  pcctoralis  secundus  of  the  bird, 
and  of  the  epicoraco-humeral  of  the  Iguana,  and  the  mamma- 
lian coraco-brachialis  longus  of  the  pectoralis  tertius  of  the 
bird  and  of  the  middle  part  of  the  coraco-brachialis  of  reptiles), 
we  surely  are  not  to  understand  that  these  muscles  are  nomo- 
genetic,  that  the  common  ancestor  of  Mammalia  and  Saurof- 
sida  possessed  all  these  muscles,  and  has  transmitted  them  to 
its  descendants.  The  common  stock  of  these  groups  most 
certainly  had  not  such  a  specialization  of  this  part  of  its  mus- 
cular structures.  What,  then,  is  it  that  produces  so  close  a 
resemblance  in  the  disposition  of  these  parts  as  to  lead  one  to 
speak  of  homology  ?  What  is  the  other  iq[uantity  covered  by 
the  term  homology  over  and  above  homogeny  ? 

The  consideration  of  one  more  case,  that  of  serial  homolo- 
gies, will  bring  us  to  this  :  Unless  it  be  maintained  that  the 
vertebrate  animal  is  an  aggregate  of  two  individuals,  otie  re- 
presented hj  the  head  and  aims,  th6  other  by  the  legS;  no 
{jenetic  identity  can  be  established  between  the  fore  ana  nind 
imbs.  And  since  no  one  will  maintain  such  a  constitution  for 
the  Vertebrata  (though  it  is  exceedingly  probable  that  the 
earliest  segmentation  which  they  exhibit  is  a  remnant  of  such 
a  history),  the  possibility  of  serial  homogeny  is  out  of  the 
question  in  Vertebrata,  tnough  the  segments  of  Arthropoda, 
Vermes,  and  other  tertiary  aggregates  present  it.  And  yet 
we  speak  of  serial  homologies ;  and  it  is  possible  to  trace  a 
very  remarkable  correspondence  between  the  bones  and  mus- 
cles of  the  fore  and  hind  limbs.  What  is  the  nature  of  the 
correspondence  between  fore  and  hind  limb  which  is  called 
"  serial  homology?"  If  we  can  ascertain  this,  we  may  expect 
to  ascertain  at  the  same  time  the  nature  of  the  correspondence 
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which  IS  not  homogenetic  and  yet  is  recorded  as  "  homology  " 
in  the  study  of  the  cranial  bones,  of  the  bones  and  muscles  of 
the  extremities,  and  of  other  organs.  The  answer  to  this 
inquiiy  appears  to  be  found  in  the  following  considerations. 
When  identical  or  nearly  similar  forces,  or  environments,  act 
on  two  or  more  parts  of  an  organism  which  are  exactly  or 
nearly  alike,  the  resulting  modifications  of  the  various  parts 
will  be  exactly  or  nearly  alike.  Further,  if,  instead  of  similar 
parts  in  the  same  organism,  we  suppose  the  same  forces  to  act 
on  parts  in  two  organisms,  which  parts  are  exactly  or  nearly 
alike  and  sometimes  homogenetic,  the  resulting  correspon- 
dences called  forth  in  the  severalparts  in  the  two  organisms 
will  be  nearly  or  exactly  alike.  There  will  be,  I  imagine,  no 
kind  of  difficulty  to  the  evolutionist  or  student  of  Mr.  Herbert 
Spencer's  writings  in  admitting  the  above  propositions ;  and 
it  is  in  accordance  with  the  principle  they  set  forth  that  serial 
homolo^es  and  much  else  which,  together  with  what  is  here 
distinguished  as  homogeny,  has  been  included  under  homology 
may  be  explained.  I  propose  to  call  this  kind  of  agreement 
homdplasis  or  homdjplasy.  The  fore  legs  have  a  homoplastic 
agreement  with  the  hind  legs,  the  four  extremities  being,  in 
their  simpler  form  (e.  g.  Proteus^  which  must  have  had  ancestors 
with  quite  rudimentary  hind  legs),  very  closely  similar  in 
structure  and  function.  To  a  very  considerable  extent  the 
movement  and  support  required  from  the  fore  and  hind  limbs 
in  subsequent  developments  of  this  stock,  whether  towards 
Mammalia  or  Sauropsida,  would  be  the  same ;  and  hence  the 
muscular  and  skeletal  parts  would  agree  in  manv  striking 
details,  these  details  serving  as  the  groundwork  for  further 
modifications  when  the  character  of  a  flying,  grasping,  or 
offensive  organ  was  assumed  by  either  pair  of  extremities*. 
The  muscles  of  the  pectoro-humeral  region  are  homogenetic 
in  a  general  Way  in  mammals  and  Sauropsida ;  but  such  de- 
tails of  agreement  as  that  between  the  pectoralis  major  of 
mammals  and  the  gracilis  of  Iguana^  the  subclavius  and  the 
deeper  head  of  the  pectineus,  the  coraco-brachialis  and  part  of 
the  obturator  extemus,  we  must  set  down  to  the  fact  that  thijy 
are  to  a  great  degree  homoplasts, — similar  forces  or  require- 

•  Tlie  concomitant  voiiation  of  fore  and  hind  limb  in  such  matters  a^ 
feather-gi^wth  seems  to  point  to  a  somewhat  closer  relation  between 
these  parts ;  but  it  is  quite  conceivable  that  such  a  nutritional  relation 
should  arise  in  the  course  of  time  by  a  sort  of  delicate  balancing  of  tlio 
forces  of  the  organism,  which  would  cause  the  disturbance  of  equilibrium 
in  one  part  to  affect  simultaneously  another  part  equally  and  similarly. 
Organs  which  stand  in  this  nutritional  relation  to  one  another  mav  bo 
teilued  homotrophic;  such  are  teeth  and  hair,  eyes  and  ears,  and  othei-s 
enumerated  by  Mr.  Darwin,  as  Well  as  fore  and  hmd  limbs. 
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ments  operating  on  similar  materials  in  the  two  stocks,  the 
Mammalian  and  Sauropsidan,  having  produced  results  in  the 
way  of  structure  which  have  a  certam  agreement.  What, 
exactly,  is  to  be  ascribed  to  homogeny ,  and  what  to  homoplasy, 
in  the  relations  of  this  series  of  structures,  is  a  matter  for 
careful  consideration.  As  was  remarked  above,  the  right 
ventricle  of  the  bird's  heart  is  not  homogenous  with  the  right 
ventricle  of  the  mammal's  heart,  nor  the  left  with  the  left ; 
but  the  two  cavities  in  each  case  are  homoplastic — the  same 
conditions  as  regards  the  maintenance  of  animal  heat  and 
other  matters  belonging  to  the  circulation,  which  evoked  or 
were  the  cause  of  the  perpetuation  of  this  structure  in  the  one 
case  having  equally  operated  in  the  other.  As  to  the  bones  of 
the  skull,  the  room  tor  diversity  is  not  very  great  when  the 
homogenous  basis  is  given  which  all  higher  Vertebrata  have 
inherited  from  a  common  ancestor ;  but  there  can  be  no  doubt 
that  many  of  the  bones  in  the  fish's  skull  are  not  homo- 
genous with  those  of  other  Vertebrata,  whilst  they  appear  to 
be  related  as  homoplasts.  That  similar  forms  may  arise  in 
this  way  in  the  skulls  of  two  divergent  stocks,  and  lead  to 
close  correspondences  which  are  not  traceable  to  homogeny,  is 
indicated  by  the  fact  that  membrane-bones  corresponding  in 

Eosition  and  relations  in  the  skulls  of  one  group  to  cartilage- 
ones  in  the  skulls  of  another  group  are  observed*.  The 
membrane-bone  in  this  case  is  certainly  not  homogenous  with 
the  cartilage-bone  ;  but  it  is  homoplastic  with  it ;  and  in  the 
same  way  it  is  very  probable  that  membrane-bones  in  two 
skulls  are  in  some  cases  only  homoplasts,  though  they  may 
have  been  the  subject  of  speculation  as  to  their  homology. 
The  mammalian  malleus  and  mandible  present  an  homogeny 
of  the  general  region  only,  when  compared  with  the  bones  of 
the  suspensorium  and  lower  jaw  of  the  fish,  the  individual 
bones  ol  which,  as  well  as  the  opercular  bones,  are  not  repre- 
sented in  the  mammalian  skull  by  corresponding  individual 
bones,  and  not  even  by  homoplastic  developments.  The 
Sauropsidan  suspensoriimi,  in  being  segmented,  presents  a 
closer  nomoplastic  agreement  with  that  of  osseous  fish ;  and 
probably  a  true  homogenetic  correspondence  is  to  be  admitted 
m  the  quadrato-articular  articulation  of  Fishes  and  Saurop- 
sida. 

It  may  be  said  that  the  term  "  analogy,"  already  in  use,  is 
sufficient  to  indicate  what  is  here  termed  "homoplasy ;"  but 
analogy  has  had  a  wider  signification  given  to  it,  in  which  it  is 

•  As  an  example,  the  cartilajre-bone  in  the  fieb's  gkiiU,  which  Mr. 
Parker  proposes  to  call  pterotic,  till  lately  considered  the  homologue  of 
the  squamoiis  in  mammals,  may  be  cited. 
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found  very  usefal  to  employ  it,  and  it  could  not  be  used  with 
any  accuracy  in  place  ot  homoplasy.  Any  two  organs  having 
the  same  function  are  analogous,  whether  closely  resembling 
each  other  in  their  structure  and  relation  to  other  parts  or  not ; 
and  it  is  well  to  retain  the  word  in  that  wide  sense.  Homo- 
plasy includes  all  cases  of  close  resemblance  of  form  which  are 
not  traceable  to  homogeny,  all  details  of  agreement  not  homo- 
genous, in  structures  which  are  broadly  homogenous,  as  well 
as  in  structures  having  no  genetic  affinity. 

There  may  be  other  less  direct  causes  at  work  in  pro- 
ducing homoplasy  besides  an  agreement  in  environment  or 
external  evokmg  conditions ;  such  a  cause  is  indicated  in  the 
remarkable  cases  grouped  by  Mr.  Darwin  as  correlations  of 
erowth,  and  for  which  the  term  honiotrophy  may  perhaps  be 
found  useful. 

An  illustration  of  the  distinction  between  homoplastic  and 
homogenetic  agreement  in  form  may  be  seen  in  the  possible 
origin  of  the  forms  of  the  weapons  and  utensils  of  various 
races  of  men.  Two  races,  A  and  B,  without  communication, 
may  devise  a  stone  axe  or  a  canoe  of  similar  form :  the  resem- 
blance is  in  this  case  homoplastic.  The  inventors  have  learnt 
in  the  same  school,  indeed ;  but  that  school  is  the  school  of 
necessity,  as  Professor  Huxley  once  observed  with  regard  to 
the  Indian  stone  implements.  In  the  comse  of  time  the  axe 
or  canoe  is  improved  on  and  perfected  in  various  ways  by  the 
race  A,  and  this  particular  form  of  instrument  becomes  widely 
spread  and  slightly  modified  in  various  branches  of  the  race. 
The  various  modifications  are  all  homogenous,  traceable  as 
they  are  to  one  original  pattern  which  has  been  improved 
upon.  They  have,  however,  still  merely  a  homoplastic  agree- 
ment with  the  instruments  of  the  race  B,  which  may  have 
become  similarly  improved. 

Besides  the  cases  of  simple  homoplasy  which  have  not  been 
discriminated  from  homogeny,  but  indicated  under  the  common 
term  homology,  there  are  others  which  may  be  cited,  which 
have  less  commonly  or  never  been  accounted  for  by  calling 
them  cases  of  homology.  Among  the  simplest  of  these,  we 
have  the  jointing  of  an  appendage,  such  as  the  antenna  of  an 
insect  and  of  a  crustacean,  the  individual  joints  of  which  are 
homoplastic,  though  they  have  never  been  considered  homo- 
logous—or, again,  the  calcareous  shell  of  a  cirripede  and  a 
multivalve  mollusk,  which  are  to  a  great  degree  nomoplasts, 
though  their  homology  has  not  been  maintained  for  many 
years.  The  beak  of  a  bird  is  to  a  considerable  extent  homo- 
plastic with  the  beak  of  a  chelonian,  the  dorsal  and  cauda  1 
fins  of  a  cetacean  with  those  of  some  fish,  the  set^  of  Acan-* 
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IhohdeUed  with  those  of  Chsetopods ;  but  zoologists  would  he- 
sitate to  assert  hoiiioloffy  in  these  caaes,  and  it  certainly  seems 
improbable  that  there  is  homogenj^.  What  Mr.  Spencer  calld 
"superinduced  segmentation,"  hitherto  included  by  many 
zoologist-s  as  serial  homology,  fells  imder  simple  homoplasy, 
the  detailed  resemblances  of  the  vertebrae  being  thus  explained^ 
though  it  is  possible  that  there  is  an  obscured  homogenous 
segmentation  indicated  in  the  earliest  stages  of  vertebrate 
development. 

1  trust  now  to  have  said  sufficient  to  illustrate  the  distinc- 
tion which  I  wish  to  draw  between  homogeny  and  homoplasy, 
and  to  have  shown  A  probability  that  a  ffood  deal  of  the  latter 
has  been  associated  with  the  former  under  one  head,  "  homo- 
logy." It  is  less  likely  to  cause  confusion  if  we  have  a  new 
term  than  if  we  amend  an  old  one,  which  is  my  reason  for  not 
retaining  "homology."  It  is  not  improbable  that  homoplasy 
may  admit  of  further  analysis ;  but  it  is  sufficient  here  to  dis- 
tinguish it  from  homogeny.  I  do  not  propose  to  defend 
against  criticism  the  cases  I  have  used  in  illustration.  The 
views  suggested  with  regard  to  particular  cases  are  open  io 
much  discussion,  and  the  views  alluded  to  as  being  commonly 
held  may  in  some  instances  be  not  very  widely  prevalent, 
l^his,  however,  does  not  affect  the  matter  in  hand.  Concrete 
cases  are  given  merely  with  a  view  to  illustration,  and  to 
render  clear  what  is  the  relative  significance  of  the  terms 
"  homology,"  "  homogeny,"  and  "  homoplasy." 

What  is  put  forward  here  is  this, — that  under  the  term 
"  homology,  belonginff  to  another  philosophy,  evolutionists 
have  described  and  do  describe  two  kinds  of  agreement — the 
one,  now  proposed  to  be  called  "homogeny,"  depending  simply 
on  the  inheritance  of  a  common  part,  the  other,  proposed  to  be 
called  "homoplasy,"  depending  on  a  common  action  of  evoking 
causes  or  moulding  environment  on  such  homogenous  parts, 
or  on  parts  which  tor  other  reasons  offer  a  likeness  of  material 
to  begin  with.  In  distinguishing  these  two  factors  of  a  com- 
mon result  we  are  only  recognizing  the  principle  of  a  plurality 
of  causes  tending  to  a  common  end,  which  is  elsewhere  recog- 
nizable and  has  been  pointed  out  in  biological  phenomena. 
The  explanation  of  the  phenomena  by  the  one  law  of  homo- 
logy is  a  part  of  that  tendency  to  view  Nature  as  more  simple 
and  more  easily  mastered  than  she  really  is,  against  which 
Bacon  cautions  us. 

I  am  pei-suaded  that  some  valuable  results  may  be  obtained 
from  an  investigation  of  the  numerous  problems  of  homology 
by  the  li^ht  which  the  discrimination  of  homogenous  and 
liomoplastic  formations  can  afford.     The  discrimmation  is  h. 
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tnattet  of  time  and  labour^  but  is  feasible;  Besides  the  homo- 
logies of  the  vertebrate  skeleton  and  muscles,  I  would  mention 
the  various  vascular  systems  of  the  Invertebrata  as  likely  to 
be  better  understood  in  this  manner.  The  vascular  system  of 
leeches^  with  its  haemoglobin,  is  not  homoffenous  with  that  of 
Cheetopods,  though  closely  homoplastic  with  it :  its  relation  to 
the  nervous  system,  segment-organs,  its  development,  and  the 

{)robable  ancestral  relations  of  the  Leeches  and  Trematodes 
ead  to  this  conclusion.  Yet  most  zoologists  would  consider 
these  two  vascular  systems  homologous,  or  perhaps  only  qualify 
the  term  by  refusing  to  regard  them  as  strictly  nomofogous. 

Again,  the  haemochyle  or  blood-lymph  system  of  Vertebrates 
hsA  no  homogen,  or  but  a  very  rudimentary  one,  in  the  other 
groups  of  animals.  The  vascular  fluid  of  moUusks  and  insects 
has  a  homoplastic  agreement  with  one  part  of  the  vertebrate 
haemochyle,  viz.  the  lymph,  whilst  the  naemoglobin  of  anne- 
lids and  of  the  plasma  of  some  insects'  and  mollusks'  vascular 
duid  corresponds  functionally  with  the  red  corpuscles. 

Another  distinction,  of  more  importance,  which  a  con- 
sideration of  homogeny  and  homoplasy  suggests,  relates  to 
the  segmentation  in  various  groups  of  the  Annulosa.  Leav- 
ing the  question  as  to  the  origm  of  this  segmentation,  by 
arrested  gemmation  or  otherwise,  on  one  side,  we  are  led 
to  conclude  that  in  any  case  such  repetition  is  not  necessarily 
a  proof  of  affinity,  is  not  necessarily  homogenous  in  the  ani- 
mals compared,  but  may  be  simply  homoplastic.  The  An- 
nelida^  on  the  one  side,  and  the  Arthropoda^  on  the  other, 
are  probably  entirely  unrelated,  so  far  as  their  segmentation 
Is  concerned,  each  having  sprung  from  a  distinct  unisegmental 
ancestor,  the  primitive  Annelidan  and  Arthropodan  having 
been  possibly  very  little  alike,  even  in  their  unisegmental 
stage,  and  having  only  a  more  remote  ancestral  connexioUi 
difficult  to  conjecture.  Thus,  then,  the  ganglion-chain  of  the 
two  groups,  and  their  points  of  contact  in  tegumentary  deve- 
lopment, sense-organs,  &c.,  are  simply  homoplastic,  and  not 
homogenous. 

Zoology  has  been  for  some  time  embarrassed  with  the  refer- 
ence of  all  segmented  Invertebrata  to  a  common  type,  and 
the  supposed  homology  of  their  segmented  structures.  This 
difficulty  may,  it  is  suggested,  be  possibly  solved  by  the 
admission  of  true  zooid-segmentation  as  being  frequently  due 
tb  homoplasy,  and  not  by  any  means  necessarily  an  indication 
of  genetic  affinity. 
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III. — List  of  Colecptera  received  from   Old  Calabar^  on  the 
West  Coast  of  Africa.    By  Andrew  Murray,  r,L.S. 

[Continued  from  vol.  v.  p.  438.] 
[Plates  II.  and  IH] 
Pachtdissus,  Newm. 
1.  Pachydissm  feniorelbia^  Chevr.  Rev.  etMag.  deZool. 
1856,  p.  340. 
Obscure  cinereus;  capite  ovato,  pilis  brevibus  aureis  antice 
posticeque  induto,  versus  thoraeem  minutissime  tuberculato, 
sulco  longitudinal!  in  fronte  valde  impresso ;  palpis,  mandi- 
bulis,  labio,  clypco  primoque  articulo  antennarum  (valido 
clavato  scabro  sulcatoque)  ni^ris  ^  oculis  subcontiguis,  am- 

1)li8,  supra  profunde  emarginatis ;  antennis  cori>ore  vLx 
ongioribus,  articuHs  elongatis,  5-10  ad  apieem  subangu- 
latis;  thorace  subrotundato,  antice  posticeque  constricto, 
transversim  grosse  plicato,  pilis  aureis  dense  vestito,  sed  in 
parte  dorsali  nigro  (ad  latus  anterius  cum  tuberculo  magno) ; 
scutello  triangulari ;  elytris  punctulatis  ad  humerum  rect- 
angule  subrotundatis,  ad  apicem  oblique  truncatis;  spina 
suturali  acuta;  femoribus  cinereo-ferrugineis,  longitudine 
costulatis. 
Long.  8-13  Hn.,  lat.  lf-3i  lin. 

Brownish  black,  covered  with  a  short,  ashy-grey,  velvety 
pubescence,  except  on  the  head,  thorax,  and  tai-si,  where  it  is 
replaced  by  silky,  irregularly  interrupted,  brownish  golden 
hairs.  Head  strong,  deeply  channelled  above.  Eyes  very 
projecting,  making  the  head  at  its  widest  nearly  as  broad  as 
the  widest  part  of  the  thorax,  coarsely  granulated,  strongly 
emarginate  above,  and  almost  touching  each  other ;  a  golden 
brownish-yellow  pubescence  both  in  front  of  and  above  tlie  Q.yQ^ 
and  on  the  front  of  the  head.  Labrum  piceous.  Palpi  and 
mandibles  black.  Antennae  in  the  males  about  a  fourth  or 
a  fifth  longer  than  the  body,  in  the  females  veiy  little  longer ; 
with  the  first  article  thicK,  punctate,  pitted,  with  a  shallow 
channel  on  the  upperside,  blackish,  tne  remaining  articles 
elongated,  and  those  from  the  fifth  to  the  tenth  inclusive  some- 
what an^ilated  at  the  apex.  Thorax  rounded,  constricted  in 
front  and  behind,  covered  with  large,  short,  transverse  folds, 
which  are  interrupted  by  oblique  channels,  producing  a  sort 
of  coronet-shaped  space  a  little  before  the  base  on  the  posterior 
part  of  the  disk,  which  is  black  and  free  from  pubescence,  as 
18  a  narrower  dorsal  middle  space  continuing  on  to  the  front  of 
the  thorax ;  the  yellowish-golden  pile  occurs  in  patches  on  the 
rest  of  the  thorax — one  at  the  base  in  front  of  the  scutellum, 
one  on  each  side  a  little  behind  the  middle,  and  one  on  each 
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aide  nearer  the  front  and  not  so  far  apart,  others  on  the  side 
near  the  anterior  and  posterior  angles ;  near  the  anterior  mar- 
gin, on  the  side,  is  a  large  tubercle,  and  a  smaller  one  a  little 
behind  and  further  from  the  side,  a  longitudinal  channel  lead- 
ing from  the  one  to  the  other.  Scutellum  triangular  and  im- 
punctate.  Elytra  flattened,  parallel,  of  the  breadth  of  the 
thorax,  truncated  at  the  apex,  each  with  two  spines;  their 
surface  has  a  dull  opaque  ground,  and  is  covered  in  the  middle 
with  small,  scattered,  shallow  punctures :  these  become  very 
few  and  fine  towards  the  base,  and  wholly  oisappear  towards  the 
apex ;  clothed  with  a  fine,  hoary-grey,  velvety  down,  changing 
its  reflections  in  difierent  lights.  Legs  rather  long ;  the  thighs 
reddish  or  brownish  red,  and  feebly  keeled  on  the  inferior 
margin ;  xmderside  blackish,  clothed  with  the  same  hoary  pile. 
Abdomen  with  five  abdominal  segments. 

Very  few  specimens  have  been  received,  but  their  size  has 
been  very  various. 

2.  Padiydissus  dilatatusy  Chevr.  Rev.  et  Mag.  de  Zool. 
1856,  p.  567. 

Sericeo-luteus ;  palpis,  antennis  pedibusque  ferrugineis  ;  oculis 
amplis,  nigris ;  morace  elon^ato,  antice  valde  et  postice  late 
attenuato,  stricto  et  recto,  m  lateribus  et  in  medio  fusco, 
longitudine  inaequali  et  subplicato :  elytris  minute  punctatis, 
ultra  medium  infuscatis,  subito  oilatatis,  dein  obliquis,  et 
apice  recte  truncatis. 

Long.  4^5  lin.,  lat  1  lin. 

One  of  the  smallest  species  of  the  genus,  silky,  and  of  a  pale 
cinnamon-colour.  Head  strong,  rounded,  with  a  short  pile, 
reddish  and  somewhat  rugose  only  on  the  posterior  part. 
Eyes  large,  black,  almost  imited  behind,  deeply  emarginate 
above.  Slandibles  obscure.  Antennas  ferruginous,  with  the 
first  article  thick,  rounded,  the  third  a  little  longer  than  the 
fifth,  the  sixth  equal  to  the  third.  Thorax  at  least  twice  as 
long  as  broad,  very  attenuated,  margined  and  straight  in  front, 
more  broadly  behind,  unequal,  and  with  short  transverse  folds 
in  the  middle ;  its  colour  is  brownish  black,  with  two  longitu- 
dinal lines  and  the  middle  in  front  silky;  a  lateral  ridge 
borders  the  silky  j)art ;  the  sides  are  rounded.  Scutellum  of 
an  obscure  ash-colour,  rounded  tiiangular.  Elytra  a  little 
broader  than  the  thorax,  nearly  three  times  as  long,  shortly 
rounded  on  the  outside  of  the  shoulder,  parallel  for  two-thircls 
from  the  base,  suddenly  widened  and  narrowing  obliquely 
afterwards,  and  then  truncate  at  the  extremity ;  they  have  a 
punctured  space,  and  a  small,  oblique,  blackish  line  in  the 


Digitized  by 


Google 


46       Mr.  A.  Murray  on  Oofeopterafrom  Old  Cahbar. 

middle  of  the  elytra  near  the  dilatation ;  the  mwrgin  at  th«^t 
place  13  also  obscure.  Abdomen  of  an  obscure  ailfy  ^ey,  of 
live  segments,  which  are  nearly  equal,  but  which  dmiu^ish  in 
size  towards  the  extrepiity. 

This  was  not  among  the  species  which  oame  to  me  from  Old 
Calabar ;  it  was  procured  by  Mr.  Hislop,  ^d  by  him  commu- 
nicated to  M.  Chevrolat,  in  whose  collection  (now  in  the  British 
Museum)  it  now  is, 

AllogasteRj  Thomson. 
Allogaster  annulipes,     PI.  III.  fig.  2. 
Corethroffoster  amtviipes^  Chev.  Rev.  et  Mag.  Zool.  (1865)  p.  183, 
Cinnamomeus ;     capite    rotundato,    anguste    sulcato,   eenis 
late  nigris ;   antennis  flavis,  palpis  rufis  ;  thorace  in  dorso 
septemtuberculato,    lateribus    obtuse    unidentatoj    elytria 
acupunctatis,  duabus  lineolis  obsoletis  costiformibus,  postice 
rotundatis  et  parce  fulvo  setosis  (foemina). 
Long.  11  lin.,  lat.  4  lin. 

Pale  cinnamon-coloured,  with  the  apex  of  the  thighs  black. 
The  figure  given  in  Plate  III.  renders  it  unnecessary  to  say 
more  by  way  of  description. 

Rare.     In  the  British  Museum  and  my  collection. 

An  African  form,  the  only  other  specie^  being  from  Sfflae- 
gambia. 

DiABTELLOPTERUS,  Thoms. 
DicLstellopterus  clavatus, 
Paristemia  clavata,  Chevr.  Rev,  et  Mag.  Zool.  (1855)  p.  6^3. 
Alatus,  crebre  punctatus,  luteo-fuscus  ;  oculis,  antennis  (priwQ 
articulo  fulvo,  tertio  dilatato),  pedibus,  pectore  abdom^ne(]^ue 
nigris ;  elytris  costulis  octo. 
Long.  6^-7  lin.,  lat.  3  mill. 

Only  one  example.  The  species  ranges  from  Old  Calabar 
to  Gaboon. 

Pabistemia,  Westw. 

Paristemta  apicalis.  Westw.  Arcana  Ent.  ii.  p.  57, 
pi.  64.  ng.  2  ?  ,  var.  costata. 

The  Old-Calabar  specimens  are  a  little  broader  and  stouterj 
and  the  lateral  tubercle  on  the  thorax  stouter  and  straighter, 
than  those  from  Sierra  Leone.  The  tubercle  in  the  Sierra- 
Leone  specimens  which  I  have  seen  has  a  very  slight  tendency 
to  look  backwards,  which  is  not  the  case  in  the  Old-Calabar  in- 
dividuals. At  first  I  distributed  specimens  under  the  name  of  JP^ 
costataj  which  has  led  Prof.  Lacordaire  (Gen.  CoL  ix.  p.  1^2) 
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to  s^y  that  ft  third  species  is  known  in  collections  under  the 
name  costaki^  Murray ;  but  I  am  now  satisfied  that  the  diifer- 
ences  are  not  specific,  and  that  it  is  only  a  climatal  variety. 

I  cannot  agree  with  Prof.  Lacordaire  in  placing  this  speciei 
in  the  same  genus  as  the  preceding  {Diastellopterus),  The 
diffisrent  form  of  the  thorax  and  the  dififerent  facies  of  the  whole 
animal  seem  to  call  for  the  erection  of  a  different  genus  for 
each.  Similar  reasons  lead  me  to  preserve  the  ffenus  Amphi" 
desmus  of  Serville  for  the  Brazilian  species  or  this  type  of 
Longiooms,  instead  of  sinking  it  in  Paristemia  of  Westwood  as 
liacordaire  has  done.  I  preserve  that  name  for  the  West- 
African  form,  to  which  it  was  originally  applied  by  our  great 
English  entomologist. 

It  appears  to  me,  too,  that  the  relations  of  affinity  of  this 
genus  and  its  allies  are  greater  with  the  Lepturidea  {Desmo^ 
cents  &c.)  than  with  any  other  group;  and  I  have  placed  them 
accordingly  where,  thanks  to  Prof.  Lacordaire,  it  seems  now 
generally  admitted  that  that  group  ought  to  be  taken  in. 

This  IS  another  instance  of  affinity  between  Brazilian  and 
West- African  species. 

Callichroma,  Latr. 
1.   Callichroma  (rfrumy  auct. 

Cerambyx  qfer^  Linn.  MantU.  Plantar,  p.  532 ;  Brtuy^  iii.  1.  pi.  80.  fig.  4. 
flfer,  tab.  Syst.  El.  ii.  p.  268. 

Occasional, 

This  species  seems  to  range  all  along  the  coast  from  Senegal 
to  Old  Calabar.  It  belongs  to  a  type  which  is  especially  cha- 
racteristic of  Brazil  and  West  Africa.  The  smallest  species 
of  the  genus,  and  distinguished  by  the  elytra  rapidly  attenu- 
ated behind,  the  light-green  opaque  elytra,  bright  golden 
suture,  and  red  legs.  OalUchroma  assumes  a  number  of  dif- 
ferent forms  and  facies ;  and  although  it  is  impossible  to  find 
good  generic  characters  by  which  to  define  them,  the  eye  can 
easily  detect  and  separate  them.  C.  airum  and  its  allies, 
whidi  follow,  are  of  this  character ;  and  I  claim  them  as  in- 
stances of  the  extension  of  Brazilian  species  into  Africa  or  of 
the  converse. 

2.  Callichroma  calcaratuMy  Chevr.  Eev.  et  Mag.  d.  Zool, 
1856,  p.  341. 

Affine  C.  alhitarsij  attamen  latins  et  brevius,  viridi-tetum, 
nitidiore  in  marginibus  thoracis  suturaque ;  palpis,  antennis 
pedibusque  ferrugineis,  femoribus  infra  emargmatim  calca- 
ratis  et  abmpte  clavatis,  posticis  elongatis  j  capite  punctato, 
longitudine  sulcato ;  thorace  transversim  plicatO;  angulos9 
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dentato;  scutello  acutissimoj  elytris  creberrime  rugulosis ; 
corpore  infra  viridi,  segmentis  aodominalibus  infra  angoste 
foBcis. 
Long*  12^  lin.,  lat*  3J  lin. 

Belongs  to  the  same  type  as  C.  qfirum,  and  near  Callichrama 
cJbitarae^  but  shorter  ana  proportionally  broader  at  the  shoul-- 
ders,  of  a  green  more  or  less  tender  and  brilliant,  obscure  on 
the  margin  of  the  elytra,  and  brighter  on  the  suture  and  oa 
the  scutellum  and  anterior  and  posterior  sides  of  the  thorax« 
Antennae  and  legs  ferruginous^  tarsi  paler.  Head  narrow, 
brilliant,  very  finely  punctate  m  front,  very  densely  in  the 
middle  and  llehind ;  three  longitudinal  channels  in  front,  and 
a  transverse  one  between  the  eyes.  Labrum  emarginate,  ob- 
scure ferruginous.  Mandibles  elongate,  conical,  green,  and 
rugosely  punctate  at  the  base,  blacK  and  smooth  towards  the 
tip,  a  little  sinuated  on  the  inner  side.  Eyes  black.  Thorax 
as  long  as  broad,  straight,  and  bordered  in  front  and  behind 
with  a  basal  fold  situated  between  two  transverse  grooves, 
lightly  convex  and  flattened  on  the  disk,  and  with  four  obtuse 
tubercles.  The  disk  is  finely  rugulose,  and  has  some  trans- 
verse or  obliaue  wrinkles ;  lateral  spine  stout,  obtuse,  brilliant, 
and  irregularly  punctate.  Scutellum  very  pointed.  Elytra  of 
an  obscure  and  velvety  green,  very  densefy  and  finely  rugu- 
lose, more  coarsely  wrinkled  and  punctate  behind  the  scutel- 
lum ;  they  are  broad  and  rounded  on  the  shoulders,  and  dimi- 
nish by  degrees  to  the  apex  of  the  suture.  Body  below  of  a 
brilliant  green  with  whitish  pubescence ;  posterior  marmi  of 
the  abdominal  segments  obscure  ferruginous.  Posterior  tnighs 
with  a  very  slight  tooth  on  the  underside  near  the  apex,  caused 
by  a  feeble  emargination  (female). 

Apparently  rare.     In  my  collection. 

3.  CalUchroma  atmulatuniy  Chevr.  Rev.  et  Mag.  d.  Zool. 
1856,  p.  342. 

C,  calcaraio  simillimimi,  sed  differt  statura  minore.  antennia 
gracilioribus  et  femoribus  clavatis,  sed  non  dentatis  ;  viridi- 
prasinum  ;  capite  rugose  punctato,  antice  trisulcato ;  thorace 
vage  punctato,  in  dimioia  pai*te  postica  arcuatim  rugato 
acutius  spinoso ;  elytris  rugulosis,  subparallelis,  ad  suturam 
flavido-sericeis. 

Long.  9  lin.,  lat.  2^  lin. 

Belongs  to  the  same  type  as  CalUchroma  caharatum^  and  is 
very  like  it  in  colour,  but  smaller,  with  moi'C  slender  antennae 
and  thighs,  not  dentate,  of  a  fine  tender  vegetable-green. 
Head  more  strongly  and  somewhat  rugosely  punctate  in  front, 
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otherwise  marked  nearly  as  in  C7.  calcaraium.  Mandibles 
shorter^  ^reen  at  the  base,  black  at  the  point.  Palpi,  antennas 
(first  article  somewhat  obscure),  and  legs  ferruginous.  Tho- 
rax straight,  constricted,  bordered  and  brilliant  on  the  anterior 
and  posterior  margins,  with  a  small  basal  fold,  faintly  punc- 
tate and  smooth  behind  the  head;  arched  wrinkles  cover  the 
posterior  two-thirds;  the  sides  are  polished,  slightly  bluish, 
and  the  lateral  spine,  although  tolerably  stout,  is  sharper. 
Scutellum  triangular,  punctured,  and  golden ;  it  has  a  channel 
in  the  middle,  and  two  small  depressions  in  front.  Elytra 
subparallel,  rounded  on  the  shoulder,  and  a  little  more  nar- 
rowly at  tne  apex,  finely  rugulose  and  longitudinally  faintly 
impressed  with  the  remains  of  one  or  two  depressed  lines ; 
suture  entirely  of  a  yellowish  green.  The  four  anterior 
thiehs  are  abruptly  swollen ;  and  the  posterior  are  long,  flat, 
ana  gradually  thickened,  feody  below  of  a  clearer  green, 
and  covered  with  a  whitish  pubescence :  the  margins  (both 
anterior  and  posterior)  of  the  abdominal  segments  are  nar- 
rowly blackish.  Pygidium  subcorneal,  black,  green  only  at 
the  extremity  (female). 

Apparently  not  common.     In  my  collection. 

4.  Calltchroma  obscurtcarnej  Chevr.  Rev.  et  Mag.  i  Zool. 
1858,  p.  52. 

Simillimum  C.  ajroj  Linn.,  differt  ab  illo  statura,  capite, 
thorace  elytrisque  brevioribus;  his  ad  apicem  latiusculis, 
subparalleus,  in  sutura  aureo-viridibus,  necnon  albicantibus. 
Alatum,  punctatum,  viride  ;  capite  antice  subquadratum,  ad 
latera  sulcato  et  marginato,  vage  et  fortiter  punctate,  sulco 
frontali  longiore ;  palpis,  labio  pedibusque  rubris ;  mandi- 
bulis  apice,  oculis  antennisque  nigris ;  thorace  transverso, 
rugis  integris  parvis  tecto,  punctulato,  antice  posticeque 
recto  et  late  constricto,  ad  basm  canaliculate,  aureo,  costula 
recta  superposita,  spina  laterali  validiuscula,  acuta;  scu- 
tello  triangulari,  producto,  aurato ;  elytris  viridi-obscuris, 
singulatim  rotundatis ;  pectore  et  abdomine  viridi-albicanti- 
bus,  subsericeis. 

Long.  9  lin.,  lat.  4  lin. 

This  si)ecie3  has  much  resemblance  to  Calltchroma  afrumj 
Linn.,  but  may  be  distinguished  by  tlie  following  ditiereiiccs : — • 
Altogether  the  head,  thorax,  and  elytra  are  shorter ;  the  latter 
are  parallel,  and  do  not  become  more  attenuated  po3teriorly, 
and,  insteaa  of  being  green  passing  into  whitish,  are  coppery- 
green  ;  and,  moreover,  the  antennae,  instead  of  being  ferrugi- 
nous, are  black. 

Rare.     In  my  collection. 
Ann.  ib  Mag.  N.  Hist.  Ser.4.   Vol.\u  4 
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6.  CcUlichronia  ohrysoaramnM,  Cheyr.  Rev.  et  Mag.  d.  Zool. 
185§,  p.  514. 

Viridi  -  auratum ;  capite  (longitudine)  et  thorace  (latitudine) 
plicatis;  scutello  elymsque  (obscure  rugose  punctatis) 
vittis  duabus  obliquis  viridi-aureis ;  thorace  infra,  pectore 
abdomineque  vlrentibus,  albido-sericeis. 

Long.  7i  lin.,  lat.  1^  lin. 

Of  the  size  and  form  of  (7.  vitt(Uum.  Fab.,  and  of  a  brilliant 

ffolden  ^een.  Head  punctate,  raised  between  the  antennas^ 
ongitudmally  grooved  and  plicate,  with  curved  wrinkles  behind. 
Palpi  short;  maxillary  obscme,  labial  red.  Mandibles  punctate^ 
wiinkled,  green,  black  at  the  apex.  Eyes  black.  Antennap 
red,  with  the  first  ai-ticle  obscure.  Thorax  as  long  as  broad, 
of  a  beautiful  golden  green,  with  very  regular  transverse  folds^ 
which  are  curved  behind  the  middle ;  smooth  and  irregularly 
punctate  below  the  sides;  depressed,  strongly  plicate,  and  con- 
stricted near  the  inferior  margin  in  front  ^  median  angles  ob- 
tuse ;  in  the  middle  of  the  back  is  a  longitudinal  line  marked 
by  a  depression.  Scutellimi  triangular,  moderate,  golden,  and 
punctate.  Elytra  obscure,  rugosely  pimctate,  each  with  a 
coppery  line  which  proceeds  from  the  exterior  of  the  shoulder 
and  goes  to  the  extremity  of  the  sutm^.  Underside  of  the 
body  of  a  pale  green  covered  by  a  whitish  silky  pubescence. 
Legs  entirely  ferruginous. 

Kare.  None  received  by  me.  M.  Chevrolat  described  it 
from  specimens  received  by  Mr.  T.  Gray  of  Glasgow, 

6.  Callicfiroma  epiacopaley  Chevr.  Rev.  et  Mag.  d.  Zool. 
1856,  p.  436. 

Planiusculum,  nigrum ;  capite  violaceo-  vel  cieraleo-viridi ; 
antennis  carinatis  pedibusque  clavatis  nigro-cyaneis  ;  tibiis 
quatuor  anticis  tarsisque  totis  cinereis ;  thorace  viridi,  elon- 
gato,  transversim  rugato,  lateribus  posticis  spinoso ;  elytris 
opacis,  rugose  punctatis,  nigro-cyaneis,  vitta  lata  communi 
postice  attenuata  et  abbreviata  virescente;  corpore  infra 
viridi,  lanugine  alba  induto. 

Long.  8  lin.,  lat.  2  lin. 

Flattened,  narrow,  and  attenuated  behind.  Head  of  a  fine 
violet  or  bluish  green,  abruptly  truncate  and  raised  between 
the  antennae,  punctured  in  front,  longitudinal  channel  narrow. 
Mandibles,  palpi,  labrum,  clypeus,  and  eyes  black.  AntennsB 
slender,  angular,  flattened,  grooved  longitudinally,  bluish  black, 
velvety ;  first  article  club-shaped,  strongly  and  rugosely  puno^ 
tate,  with  a  spine  or  claw  at  the  apex ;  second  very  small ;  third 
very  long,  suddenly  swollen,  and  of  a  shining  black  at  the  apex ; 
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fourth  and  fifth  a  little  longer,  and  terminating  in  an  angle ;  the 
rest  simple.  Thorax  suboylindrical,  elongated,  of  a  deep  bril- 
liant green,  covered  witli  entire  transverse  wrinkles,  fumislied 
^vith  two  small  tubercles  behind  near  the  base  and  near  a  small 
longitudinal  rid^ ;  lateral  spine  situated  a  very  little  behind 
the  middle.  Scutellum  triangular,  depressed,  of  a  deep 
blackish  green,  marked  by  a  small  lateral  stria.  Elytra  flat, 
as  broad  as  the  thorax  at  its  widest,  rounded  on  the  shoulder 
(with  a  strong  depression  inside  of  it)  and  at  the  apex,  marked . 
by.  an  abbreviatea  longitudinal  middle  nervure  and  by  a  broad 
green  sutural  stripe,  which  begins  behind  the  scutellum  and 
gradually  diminishes  in  breadth  until  it  disappears  about  a 
fifth  or  fourth  from  the  extremity.  Legs  black,  changing  into 
blue  according  to  position ;  thighs  moderately  abruptly  swollen; 
anterior  tibise  and  all  the  tarsi  clothed  with  a  silvery-grey 
pubescence. 

This  belongs  to  a  different  and  more  parallel  and  elongate 
type  than  the  preceding  species. 

In  my  collection.     Apparently  rare. 

7.   Callichroma  cinereipes. 
LUcpus  cinereipes,  Cherr.  Bey.  et  Mag.  d.  Zool.  1866,  p.  437. 

Minutissime  coriaceum,  supra  viridi-cyaneum,  infra  viridi- 
splendens;  mandibidis,  oculis,  antennis  pedibusque  ater- 
nmis;  tarsis  posticis  cinereis;  thorace  lateribus  angulose 
producto  et  supra  depresso,  antice  constricto  posticeque  arete 
tricostato. 

Long.  11  lin.,  lat.  5  lin. 

This  belongs  to  a  different  type  from  C.  afrum^  C.  calca- 
ratuwij  &c.  It  is  very  like  Cerambyx  cceruleus^  Oliv.  Finely 
rugulose,  green  mixed  with  blue  above,  and  a  fine  brilliant 
green  below.  Head  raised  and  longitudinally  grooved  be- 
tween the  antennae,  rugosely  punctate,  green,  blue  on  the 
sides,  tri-emarginate  in  front.  Parts  of  the  mouth  orange. 
Labial  palpi  black.  Mandibles  punctate,  conical,  that  on  the 
left  most  projecting,  green  at  the  base,  black,  smooth,  and  re- 
curved at  the  apex.  Labrutri  transverse,  feebly  depressed  and 
emarginate.  Clypeus  almost  straight.  Eyes  black.  Antennro 
ebony-black,  tnird  article  twice  the  length  of  the  fourth. 
Thorax  rounded,  unequal,  angular  near  the  anterior  margin, 
compressed  near  the  head,  and  the  base  with  three  transverse 
contiguous  raised  ridges,  a  strong  dorsal  depression  on  each 
side,  between  which  is  a  gi*een  cruciform  line,  which  is  punc- 
tate. Lateral  tubercles  thick  and  obtuse,  almost  glabrous,  and 
with  scarcely  any  punctation.    Scutellum  triangular,  depressed 
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and  punctate.  Elytra  of  the  breadth  of  the  thorax,  rounded 
on  the  shoulder  (a  small  longitudinal  depression  within),  and 
more  narrowly  at  the  apex,  smooth,  green  and  more  brilliant 
at  the  apex,  with  the  suture  bluish  and  depressed  in  the  mid- 
dle at  its  posterior  part.  Lees  smooth,  of  an  ebony-black : 
the  four  anterior  thiglis  abruptly  swollen,  posterior  elongated 
and  club-shaped;  posterior  tibiae  long,  flattened.  Tarsi 
blackish,  grey  below,  posterior  clothed  with  a  silvery  ashy 
pubescence. 

I  have  only  seen  one  specimen,  which  is  in  my  collection. 

M.  Chevrolat  described  this  as  a  Litopus ;  but  the  characters 
of  that  genus,  as  exposed  bj  Prof.  Lacordaire  (Genera  des 
Coleopt^res,  ix.  p.  23),  forbid  its  being  ranked  with  it.  It  pro- 
perly belongs  to  the  genus  Callickroma:  for  example,  one  of 
the  characters  of  Litopus  is  to  have  the  thorax  rounded  on  the 
sides,  and  without  spme  or  tubercle,  while  in  Calltchroma  it  is 
tuberculate ;  and  the  thorax  of  this  species  has  thick  and  obtuse 
lateral  tubercles  or  spines.  The  other  characters  also  agree 
with  those  of  Callicnroma,  and  I  have  therefore  removed  it 
to  that  genus. 

LiTOPUS,  Serv. 
Litopus  glabricollis. 

Facie  simiUimus  Callichroniati  episcopali,  sed  thorace  differt 
omnino.  Planiusculus,  niger  vel  nigro-cyanescens ;  capite 
nitido,  supra  viridi,  subtus  nigro ;  antennis  carinatis  omnino 
ut  in  C.  episcopali^  pedibusque  clavatis,  nigro-cyaneis ; 
thorace  subgloboso,  supra  planato,  glabro,  nigro-cyaneo, 
lateribus  parum  viridibus,  laevissime  sparsim  acupunctato; 
elytris  opacis,  rugose  punctatis,  nigro-cyaneis,  vitta  lata 
communi  postice  attenuate  et  abbreviata  virescente ;  corpore 
infra  cupreo  et  cupreo-viridi,  densissime  punctato,  lanugine 
brevissima  parum  albida  induto. 

Long.  12  lin.,  lat.  2-2i  lin. 

Exceedingly  like  Callichronia  yyiscopale ;  scarcely  any  dif- 
ference can  be  noted  in  the  antennas,  the  parts  of  the  mouth, 
the  legs,  and  the  elytra ;  but  the  head  differs  somewhat,  and 
the  thorax  entirely.  Flattened,  narrow,  and  attenuated  behind. 
Mouthy  eyes,  antennse,  upper  side  of  thorax,  and  legs  black 
or  bluish  black ;  head,  sides  of  thorax  and  scutellum  green. 
Elytra  blue-black,  with  a  sutural  stripe  of  gi-een,  broad  in 
front,  gradually  attenuated  behind,  and  terminating  before 
reaching  the  apex.  Head  irregularly  impressed  and  punctate, 
with  three  foldmgs  in  the  middle  between  the  eyes,  and  other 
irregular  folds  and  grooves.  Thorax  lai-ge,  at  its  widest 
nearly  as  broad  as  the  base  of  the  elytra,  subglobular,  flattened 
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above,  smooth,  glabrous,  faintly,  finely,  and  distantly  acii- 
punctate,  narrowed  both  in  front  and  behind;  the  anterior 
margin  sinuate,  the  posterior  straight;  a  slight  longitudinal 
fovea  in  front  in  the  dorsal  line,  the  basal  narrowed 
parts  with  small  plicae  on  each  side  running  outwards  and 
backwards  from  the  middle  line ;  sides  brilliant,  almost  im- 

tunctate,  widest  behind  the  middle.  Scutellum  triangular, 
ollowed,  and  terminating  in  a  point.  Elytra  square  at  the 
base;  shoulders  rather  prominent,  with  a  hollow  on  their 
inner  side,  surface  shagreened,  blackish  blue,  running  into 
green  at  the  suture,  the  green  becoming  narrower  behind,  and 
aisai)pearing  before  it  reaches  the  apex  j  a  faint  trace  of  a  line 
running  longitudinally  from  the  base,  inside  the  shoulder,  to 
the  apex ;  each  elytron  somewhat  acutely  rounded  at  the  apex. 
Underside  coppery  and  coppery-green,  opaque,  and  so  finely 
and  closely  punctured  as  to  appear  shagreened,  and  with  a 
very  short  whitish  pubescence,  only  visible  in  some  lights. 
Legs  as  in  CaUtchronia  episcopale. 
Only  one  specimen ;  in  my  collection. 

LiTOMECES*,  nov.  genus  vel  subgenus. 

Genus  vel  subgenus  a£Snis  Promeciy  differt  ab  illo  antennis 
tenuibus  baud  incrassatis  versus  apicem ;  capite  et  thorace 
valde  elongato ;  elytris  parallelis ;  femoribus  elytronun 
apice  longioribus. 

LiUymeces  splendidus. 

Prmnece$  splendidu$,  Oheyr.  m  Thorns.  Archives  Entom.  ii.  243,  pi.  xiv. 
fig.  2. 

Linearis,  parallelus ;  capite  antice  prolongato,  aureo-cupreo ; 
antennis  nigris,  corpore  parum  longioribus,  articulis  elon- 
gatis,  secundo  curto,  ceteris  fere  aequalibus ;  thorace  aureo- 
cupreo  nitido,  subcylindrico.  antice  parum  attenuato,  parum 
punctato;  scutello  subcordiformi,  punctato,  viridi;  elytris 
thorace  vix  longioribus,  humeris  rotundatis,  fere  parallelis, 
versus  apicem  paululo  dilatatis,  laste  viridibus  versus  su- 
turam,  nigro-viridibus  ad  latera;  pedibus  l»te  cyaneo- 
nigris. 

Long.  8i-9  lin.,  lat.  2  lin. 

According  to  M.  Chcvrolat,  this  beautiful  species  is  very 
like  the  Closteromertis  imperiaiis  of  White.  It  differs  from  the 
true  Pronieces  by  its  more  delicate  form,  as  well  as  by  tlio 
characters  given  above. 

•  Name  compounded  from  Litoptis  and  Fromeccs,  of  both  of  which  it 
^ares  the  characterd. 
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Head  narrow,  prolonged  in  front,  of  a  brilliant  glabrooA  golden 
copper-colour,  sparsely  punctate  ;  it  is  keeled  and  grooved  on 
its  anterior  margins,  and  a  tolerably  deep  longitudinal  channel 
extends  to  a  little  beyond  the  forehead.  Palpi  brownish  black, 
pale  at  the  apex  of  the  articles.     Mandibles  black,  wrinkled, 

Sunctate,  sharp,  smooth  and  curved  at  the  extremity,  tolerably 
ilated  on  the  interior  margin,  and  furnished  witn  a  tooth 
with  an  emargination  near  the  base.  Labrum  transverse, 
narrow,  black.  Clypeus  almost  cut  straight.  Eyes  rounded, 
emarginate  above,  black.  Antennae  a  Uttle  longer  than  the 
body,  black,  with  elongate  articles  almost  equal  (with  tlie  ex- 
ception of  the  second,  which  is  short).  Ihe  first  is  thick, 
rugosely  pimctate ;  its  base  has  a  transverse  notch,  and  its 
apex  is  feebly  angular.  Thorax  of  a  very  brilliant  golden 
copper,  subcylindnc,  straight  both  in  front  and  behind,  more 
slender  and  attenuated  near  the  anterior  edge,  wrinkled  on  the 
base,  with  small  and  distant  punctures*  Scutellmn  subcordi- 
form,  punctate,  brilliant  green.  Elytra  very  closely  punctate, 
and,  as  it  were,  shagi-^ened,  scarcely  broader  than  the  thorax, 
roimded  on  the  shoulder,  a  little  dilated  towards  the  apex, 
which  is  rounded ;  they  are  of  a  fine  green  on  the  inner  half, 
and  a  blackish  green  on  the  outer  hm.  Breast  and  abdomen 
of  ft  more  delicate  green;  the  segments,  which  are  five  in 
number,  have  their  posterior  margin  blue.  Legs  of  a  fine 
indigo-blue;  the  fom*  anterior  thighs  are  suddenly  swollen, 
the  posterior  are  longer,  passing  beyond  the  elytra,  and  gra- 
dually thickened  without  becoming  very  strong ;  the  apex  of 
the  four  anterior  tibicD,  as  well  as  the  first  pan:  of  taisi,  lias 
an  ash-coloured  pubescence,  and  the  remainder  are  fringed  with 
that  colour. 

I  have  not  received  this.  M.  Chevrolat  describes  it  from 
the  collection  of  the  late  General  Feisthamel.  It  is  now  in 
the  British  Museum  (Chevrolat's  collection). 

COKDYLOMERA,  Scrv. 

1.  Cordyhmiera  gratiosay  Dej.  Cat.  8rd  ed.  p.  353. 

Parallela,  linearis;  mandibulis,  oculis,  antermis,  scutcllo, 
tibiis,  tarsis,  geniculis  et  clava  femorum  posticorum  nigris ; 
palpis,  labro  et  clypeo  ferrugineis ;  femonbus  anticis  et  me- 
diis  atque  pedunculo  posticorum  rubris ;  capite  nigro  virc- 
sccnte,  thorace  supra  chalceo ;  elytris  doreo  cupreo-viridibus, 
lateribus  late  et  sutm^a  tenuiter  caeruleo-viridibus ;  corpoi*e 
subtus  saturate  brunneo;  capite  parum  punctato,  antice 
fur  titer  imprcsso ;  anteiinis  longituoinc  corporis  parum  lou- 
gioribus,  primo  articulo  clavato,  secundo  parvo,  3-7  lateri 
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intemo  i^ice  spinosis,  8-11  hand  spinosis,  sed  latere  ex-^ 
temo  Migttlatis ;  thorace  Bubcylindrico,  nitido^  pauIo  pone 
marginem  anteriotem  constricto  et  illic  l»vi  et  vix  punctu* 
latO)  medio  latiore,  impresso,  sat  fortiter  utrinque  punctato, 
ad  basin  constricto  et  transversim  rugato ;  scutellJo  postice 
f0yealo;  eljtris  parallelis,  dorso  planis.  apice  dentatis, 
punctatis;  femoribns  fortiter  abrupte  clavatis;  tibiis  et 
tarsis  pube  argenteo-cinerea  vestitis. 
Long.  6  lin.,  lat.  IJ  lin, 

.    Parallel,    linear.     Mandibles,   eyes,    antennae,    scutellum, 
tibisB,  tarsi,  knees,  and  club  of  the  posterior  thighs   black ; 
palpi,  labrum,  and  clypeus  ferruginous ;  anterior  and  middle 
.thigha  and  p^uncle  or  posterior  thighs  red ;  head  black  and 
vlresccnt,  greenest  behind :  thorax  above  brassy ;  elytra  cop- 
pery green  on  the  back  ana  rich  blue-green  on  the  sides,  apex, 
and  suture,  broadly  on  the  sides,  narrowly  on  the  suture  ana 
apex;   underside  dark  brown.     Head  finely  punctate,  more 
coarsely  so  in  front  behind  the  clypeus,  deeply  impressed  by 
a  transverse  line  drawn  across  from  near  the  anterior  angle  of 
the  eyes,  with  a  transverse  ridge  between  the  antennse,  and 
with  a  hollow  and  a  faint  longitudinal  line  there ;  the  hollow 
behind  this  ridge  is  punctate  and  transversely  wrinkled.    An- 
tennie  a  little  longer  than  the  body,  with  the  first  article  not 
pubescent,  rather  thick  and  clavate,  and  finely  punctate,  the 
test  clothed  with  fine  silvery  cinereous  pubescence ;  the  second 
article  small,  the  next  five  moderate  and  nearly  equal  in  length, 
except  the  fourth,  which  is  shortest,  thickened  at  the  apex, 
and  each  with  a  sharp  spine  at  the  inner  angle  of  its  apex,  the 
first  spine  being  the  largest  and  the  remainder  gradually  dimi- 
nishing in  size,  until  in  the  seventh  article  it  is  scarcely  per- 
ceptible ;  the  next  three  articles  without  spines  on  the  inner 
side,  but  flattened  and  with  an  angle  on  the  outer  side,  the  last 
article  emarginate  at  the  apex  on  the  outer  side.    Thorax  sub- 
cylindrical,  shining,  narrowed  a  little  behind  the  front  and  at 
the  base,  widest  in  the  middle,  bulging  out  so  as  to  look 
slightly  nodose,  the  Harrow  part  in  front  smooth  and  very 
slightly  punctate,  that  at  the  base  transversely  wrinkled,  the 
intermediate  part  rather  thickly,  distinctly,  and  irregularly 
punctate,  with  a  depression  on  each  side  of  the  disk  and  an- 
other longitudinal  one  on  the  sides,  and  a  smooth,  shining, 
clear  space  in  the  dorsal  line*    Scutellum  impnnctate,  hollowea 
out  in  the  back  part.    Elytra  flattened,  parallel,  linear,  square 
at  the  base,  with  the  shoidders  prominent,  and  a  hollow  on 
the  inner  side  of  them  reaching  nearly  to  the  base  of  the  scu- 
tellum, opaque,  except  at  the  base,  %vhich  is  shining,  covered 
with  not  veiy  close,  scattered  pimctures,  the  apex  terminating 
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in  an  incurved  tooth  or  snine.  Underside  opaque,  with  a  dull 
concolorous  velvet  pile.  Thighs  with  the  club  large  and  abrupt; 
tibiae  and  tarsi  clothed  with  a  fine  cinereous  pubescence. 

Found  both  at  Old  Calabar  and  other  parts  of  the  west 
coast. 

2.  Cordylomera  rtificornisj  Chevr.  Rev.  et  Mag.  d.  Zool. 
1855,  p.  283. 

Afflnis  C.  spimcorm,  Fab.  {torridum,  Oliv.),  sed  minor,  medio- 
criter  et  sat  crebre  punctata,'viridis ;  antennis,  thorace  infra, 
pectore  pedibusquc  rufis ;  thorace  antice  posticeque  con- 
stricto ;  elytris  smgulatim  in  sutura  aculeatis. 

Long.  74  lin.,  lat.  IJ  lin. 

This  is  very  near  the  preceding  species  (C.  grattosa  of 
Dejean),  but  differs  from  it  by  its  antenna3,  which,  instead  of 
being  black,  are  red.  The  elytra  are  more  flattened,  the  thighs 
more  suddenly  swollen,  and  the  green  colour  above  is  more 
tender. 

In  the  British  Museum  (Chevrolat's  collection). 

3.   Cordylomera  sutiiraltSj  Thomson,  Archiv.  Ent.  ii.  p.  155 
(1858) ;  Clievr.  Archiv.  Ent.  ii.  p.  242,  pi.  14.  fig.  3. 

Praecedenti  valde  affinis ;  capite,  antennis,  thorace  et  scutello 
nigris ;  thorace  bituberculato ;  elytris  singulatim  apice  acu- 
leatis ;  pedibus  nigris ;  tibiis  anticis  et  tarsis  pube  cinerea 
vestitis ;  subtus  pube  plumbeo-argentea  vestitus. 

Long.  9-10  lin.,  lat.  2  lin. 

Distinguished  from  C,  spinicornis  and  G,  rujicornis  by  its 

black  legs,  its  white  silky  underside,  &c. 

[To  be  continued.] 


IV. — Description  of  a  Labyrinthodont  Amphtbiany  a  new 
Generic  Forniy  obtained  in  tJie  Coal-shale  at  Neioshanu  near 
Newcastle-upoii'Tyne.  By  Albany  Hancock,  F.L.S.,  and 
Thomas  Atthey. 

[Plate  I.] 

The  fossil  Vertebrata  of  the  Coal-shale  overlying  the  High- 
main  seam  at  Newsham  do  not  yet  appear  to  be  exhausted, 
notwithstanding  the  great  attention  that  has  been  bestowed 
upon  the  subject,  for  many  years  past,  by  one  of  the  authors 
of  this  2)aper. 

In  proof  of  this  we  have  to  record  the  recent  occurrence,  in 
the  above  locality,  of  two  specimens  of  a  small  Labyrintliocbnt 
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akoll,  difiering  from  any  thing  with  which  we  are  acquainted, 
and  of  such  a  peculiar  character  that  it  is  necessary  to  esta- 
blish a  new  genus  for  the  reception  of  this  curious  species, 
which  we  jjropose  to  name  Batrachiderpeton  linecUum.  One 
of  the  specimens  is  in  a  good  state  of  preservation,  and  is 
almost  entire.  The  anterior  portion  of  it,  nowever,  is  crushed 
and  otherwise  injured ;  but  tne  characters  of  the  hinder  part 
are  well  displayed,  and  so  are  those  of  the  median  coronal 
bones,  the  surface-structure  of  the  whole  being  beautifully 
j)reserved.  The  other  specimen  has  lost  a  considerable  por- 
tion of  the  right  side,  and  is  much  crushed  and  distorted,  but 
nevertheless  exhibits,  in  excellent  order,  some  of  the  more 
important  characters. 

The  first-mentioned  and  the  more  perfect  of  the  two  speci- 
mens is  flat  and  shield-like,  having  the  contour  in  tront 
pointed  and  broadly  wedge-shaped,  the  sides  of  this  part  being 
broken ;  the  occipital  region  is  exceedingly  wide,  and  consi- 
derably arched  inwards  at  the  posterior  margin.  It  is  evident, 
however,  that,  when  perfect,  the  front  was  broad  and  rounded, 
the  muzzle  being  qmte  short,  and  that  the  sides  were  arched 
outwards.  The  skull  is  remarkable  for  its  ereat  width  in 
proportion  to  its  length,  and  for  the  wing-like  character  of  the 
lateral  expansions  of  the  occipital  region,  which  are  very 
largely  developed  and  project  considerably  backwards,  the 
lateral  posterior  angles  being  produced  into  long  processes  or 
comua:  consequently,  from  this  peculiar  formation  the  in- 
ward arching  ot  the  occipital  margm  arises.  From  the  outer 
angles  of  the  occipital  bones  there  are  two  other  or  inner  horns, 
which  are  much  less  than  the  outer  pair.  When  entire,  the 
skull  must  have  had  the  form  of  a  broad  inverted  shield,  with 
the  apex  in  front  rounded,  and  the  basal  or  posterior  margin 
concave.  It  measures  two  inches  and  three  tenths  in  length 
from  the  muzzle  (the  extremity  of  which  is  present)  to  a  line  ex- 
tending from  tip  to  tip  of  the  external  horns,  out  only  an  inch  and 
seven  eighths  to  the  extremity  of  the  inner  or  occipital  comua. 
One  side  of  the  skull,  behind,  is  quite  perfect ;  so,  by  doubling 
the  width  of  this  from  the  median  Ime,  the  breadth  of  the 
entire  skull  can  be  correctly  determined  :  measured  thus,  it  is 
two  inches  and  five  eighths  across  the  widest  part ;  it  is  two 
inches  and  a  quarter  in  width  without  making  such  allowance. 

The  central  coronal  bones  are  narrow  in  proportion  to  the 
great  breadth  of  the  entire  skull,  and  their  boundaries  are 
marked  bj  strongly  raised  lines  or  ridges.  The  occipitals  in 
combination  are  quadrilateral,  and  are  half  an  inch  wide  and  six 
tentlis  of  an  inch  long ;  behind,  the  margin  is  slightly  concave, 
and  from  the  sides,  as  if  in  continuation  of  the  raised  lateral 
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lines,  the  two  inner  comua  project ;  they  aire  a  quarter  of  an  inoli 
lonff,  are  conical  and  irregularly  three-  or  four-sided,  witii  tha 
surface  roughened  with  ornamentation  like  that  of  the  skull. 

In  front  the  occipitals  are  divided  from  tiie  parietals  by  a 
double,  raised,  transverse  line.  The  latter  ext  as  wide  as  the 
occipitals,  and  have  their  lateral  boundaries  marked  in  the 
same  manner  by  raised  lines,  which  are  in  continuation  of 
those  of  the  occipitals,  but  are  not  so  much  elevated.  Thesa 
parietal  lines  slightly  incline  towards  each  other  as  they  ad- 
vance forward,  which  they  do  for  about  half  an  inch ;  they 
then  diverge  a  little,  and  are  lost  in  front  in  a  circular  groova 
which  reaches  four  tenths  of  an  inch  further  forward.  Tha 
anterior  boundary  of  the  parietals  appears  to  be  at  the  point 
where  the  lateral  lines  are  most  approximate ;  and  in  front  of 
this  the  circular  groove  may  perhaps  circumscribe  the  frontals 
and  nasals. 

On  the  longitudinal  middle  line,  a  little  in  advance  of  the 
posterior  margin  of  the  parietals,  there  is  a  circular  foramen  a 
tenth  of  an  inch  wide,  thus  proving  that  we  are  correct  in  de* 
nominating  this  elongated  area  the  parietals:  consequently 
the  area  behind  must  be  that  of  the  occipitals*  But  we  must 
remark  that  the  forward  position  of  the  parietals  and  the  great 
extent  of  the  occipitals  are  imcommon  features  in  the  Labv- 
rinthodonts,  and  seem  to  indicate  an  approximation  to  the 
Batrachian  form  of  structure — though,  as  we  shall  afterwards 
endeavour  to  show,  our  new  genus  is  more  closely  related  to 
the  recent  genera  8tren^  Proteus,  and  AxolotL 

It  is  difficult  to  say  of  what  bones  the  lateral  expansions 
are  composed;  they  remind  us  much  of  similar  expansions 
seen  in  other  Labyrinthodonts,  only  they  are  proportionally 
much  larger  than  usual.  Judging  from  this  similarity,  it 
may  be  assumed  that  they  are  composed  of  the  quadrates  and 
squamosals,  postorbitals  and  malars,  so  far  as  the  posterior 
portions  of  tnem  are  concerned— though  probably  they  also 
comprise  the  epiotics  \  for  it  can  scarcely  be  supposed  that 
these  latter  bones  He  within  the  raised  boundary  lines  which 
we  assume  to  be  those  of  the  occipitals.  And  yet,  from  ana- 
logy, it  might  be  thought  that  the  inner  comua  formed  the 
posterior  extremities  ot  the  epiotics.  In  front  of  the  lateral 
expansions,  and  external  to  the  frontals  and  parietals*  the 
riclges  on  the  surface  probably  indicate  the  presence  ot  the 
Several  component  bones  of  these  parts ;  but  it  is  impossible 
to  determine  with  precision  their  limits  and  exact  configura- 
tion. 

The  posterior  margin  of  each  lateral  expansion  extends  in  a 
straight  line  outwards  and  backwards  from  the  base  of  the 
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occipital  horn  for  seven  tenths  of  an  inch  to  the  external  hom^ 
which  projects  backwards  with  a  slight  inclination  outwards, 
and  is  four  tenths  of  an  inch  long  and  one  fourth  of  an  inch 
wide  at  the  base ;  the  surface  is  rough,  like  that  of  the  inner 
horns,  and  is  carinated  longitudinally  above  and  below,  so 
that  it  presents  four  inregular  facets.  Of  the  lateral  margins 
only  the  posterior  portion  of  the  left  side  is  perfect,  and  this 
turns  suddenly  forward  from  the  base  of  the  horn  in  a  slightly 
convex  line  for  nine  tenths  of  an  inch ;  it  then  bends  rather 
abruptly  forwards  and  inwards,  and  extends  in  an  outward 
curved  line  for  six  tenths  of  an  inch  further,  at  which  point 
the  margin  of  this  side  is  broken  away  in  an  inward^loping 
direction  to  the  anterior  extremity  of  the  skull.  At  the  right 
side  in  front  the  lateral  margin  is  folded  inwards,  and  is  other- 
wise injured  for  nearly  two  thirds  of  its  lenffth ;  the  posterior 
third  is  almost  perfect,  but  the  lateral  horn  is  broken  off. 

The  surface  of  the  skull  is  in  a  very  good  state  of  preserva- 
tion, and  is  sculptured  in  a  very  peculiar  manner,  long  linear 
ridffes  being  the  most  conspicuous  feature.  As  already  stated, 
such  ridges  define  the  boundaries  of  the  coronal  bones ;  those 
of  the  occiput  are  very  strong,  and,  together  with  the  lateral 
ridges  of  the  parietals,  form  along  the  sides  of  the  centaral 
portion  of  the  skull  two  nearly  parallel  lines  enclosing  the 
occipitals  and  parietals,  each  of  which  is  rectangular  in  form. 
Other  lines  pass  diagonally  backwards  in  a  radiating  manner 
from  the  junction  of  the  parietals  and  occipitals  (that  is,  from 
the  point  where  the  transverse  double  line  divides  these  two 
sets  of  bones),  and  are  continued  to  the  base  of  the  outer  horns  \ 
there  are  three  or  four  of  such  lines  on  each  side.  Also  from 
the  base  of  the  outer  horns  other  three  or  four  somewhat  in- 
terrupted lines  stretch  diagonally  forwards  and  inwards,  ex- 
tending nearly  as  far  as  tne  front  of  the  parietals.  At  the 
posterior  margin  of  the  lateral  expansions,  and  parallel  to  it, 
there  are  likewise  two  or  three  obscure  lines. 

Besides  these  lines,  the  occipital  area  and  lateral  expansions 
are  irregularly  tuberculated ;  in  front  the  skull  is  compara- 
tively smooth ;  but  the  whole  surface,  including  the  ndges 
and  tubercles  as  well  as  the  smooth  portions,  is  covered  with 
a  minute  reticulation  of  raised  ridges;  the  meshes,  being  deeply 
sunk,  give,  when  seen  under  a  lens,  a  punctured  appearance, 
and  when  so  magnified  this  minute  reticulation  much  resem^^ 
bles  the  ustfal  Labyrinthodont  honeycomb-like  surface-struc- 
ture. 

The  imder  surface  of  the  specimen  displays  the  roof  of 
the  mouth,  which,  though  imperfect,  exhibits  sgme  very  in- 
teresting characters.     In  front  the  remains  of  the  prsemaxillie 
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are  seen  at  either  side  doubled  inwards  and  pressed  down ; 
they  seem  to  have  been  short,  probably  not  much  over  six 
tenths  of  an  inch  in  length.  That  of  the  right  side  is  nearly 
entire,  and  lies  with  its  outer  surface  exposed,  which  is  covered 
with  a  minute  reticulation  of  raised  lines.  The  posterior  ex- 
tremity is  considerably  produced  beyond  the  teeth,  and  is 
pointed  and  conical.  This  process  is  apparently  for  cartilagi- 
nous attachment.  The  alveolar  border  is  straight  and  thick, 
and  contains  seven  teeth,  three  or  four  of  whicli  are  perfect ; 
they  are  close-set,  stout,  and  slightly  incurved,  with  the  tips 
rather  abruptly  pointed,  a  little  compressed  in  the  direction 
of  the  length  of  the  jaw,  and  finely  and  sharply  striated,  the 
striae  being  raised ;  the  base  and  middle  portion  are  smooth 
and  cylinarical.  A  mere  trace  of  the  left  prjemaxilla  is  visible; 
but  four  or  five  of  its  teeth  are  pressed  down  upon  the  vomer. 
These  teeth  are  well  preserved,  and  have  all  the  characters  of 
those  of  the  right  side. 

The  vomer  is  largely  developed,  and  extends  backward 
quite  half  the  length  of  the  skull  5  it  is  divided  by  a  suture  on 
the  longitudinal  middle  line,  and  the  two  lateral  portions 
diverge  a  little  behind.  To  these  diverging  points  the  ptery- 
goids are  attached ;  they  are  wide,  stout  bones,  which,  passing 
outward  and  backward,  abut  at  the  posterior  portion  of  the 
malars  or  the  bones  forming  the  hinder  lateral  margins  of  the 
skull.  In  front  of  the  pterygoids  there  is  a  large  depression 
on  each  side,  which  may  be  the  palato-temporal  foramen : 
these  depressions  are  circular  in  front;  but  their  inner  posterior 
boundaries  are  formed  by  the  almost  straight  line  of  the  ptery- 
goids. 

On  the  middle  longitudinal  line  behind  the  pterygoids  there 
is  an  elevated  process,  which  probably  indicates  the  presence 
of  the  sphenoid ;  and  behind  this,  on  either  hand,  at  the  pos- 
terior margin  of  the  skull,  which  is  bounded  by  a  strong  ridge, 
there  is  a  rounded  elevation.  These  two  elevations  are  proba- 
bly the  occipital  condyles,  pressed  inwards ;  or  it  may  be  that 
they  are  the  lateral  margins  of  the  sphenoid  turned  upwards 
and  distorted. 

The  large  plates  in  front,  which  wc  have  assumed  to  be  the 
vomers,  may  possibly  hold  in  combination  the  palatal  bones. 
3e  this,  however,  as  it  may,  they  are  thickly  covered  with 
minute  teeth  from  end  to  end,  and  to  within  a  short  distance 
of  the  lateral  margins.  These  teeth  do  not  appear  to  be 
arranged  in  any  particular  order,  but  are  much  obscui'ed  by 
the  matrix.  A  few,  however,  are  quite  free,  and  show  that 
they  are  short,  stout,  pointed,  conical,  and  have  the  apices 
striated.     This  great  patch  of  minute  teeth  is  bounded  on 
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either  side  by  a  row  of  eight  or  ten  stout  close-set  teeth,  similar 
in  all  respects  to  the  pnemaxillary  teeth,  even  to  the  apical 
compression  and  striation ;  and  they  are  nearly  as  large,  if  not 

Suite  as  large,  as  they  are.  The  posterior  one,  which  is  placed 
ose  in  front  of  the  palato-temporal  foramen,  is  larger  than 
the  rest,  and  is  certainly  equal  in  size  to  the  prsemaxillary 
teeth. 

The  other  or  less  perfect  specimen  of  the  skidl  has  lost  the 
whole  of  the  right  side*  and  the  margin  of  the  left  side  is  much 
injured^  and  is  doubled  inwards.  It  is  quite  evident,  however, 
that  this  specimen,  when  perfect,  was  quite  as  large  as  the  one 
first  descrioed ;  and  the  surface-ornamentation  is  of  the  same 
character.  The  two  principal  coronal  bones,  the  occipitals,  and 
parietals  are  almost  entire,  and  are  of  the  same  rectangular 
form.  The  parietal  foramen  is  distinctly  displayed,  and  in 
every  respect  agrees  with  that  of  the  other  example.  The  left 
outer  horn  is  present,  and  shows  no  variation  in  character ;  the 
two  inner  horns  and  the  right  outer  horn  are  broken  away. 

The  left  praemaxillary  bone  is  pressed  inwards,  and  agrees 
in  size  and  position  with  that  previously  described.  It  has 
seven  teeth,  beautiftilly  preserved,  the  exact  number  in  the 
other  specimen ;  and,  in  fact,  the  prsemaxillaries  of  the  two  in- 
dividuals are  in  every  respect  similar;  only  in  that  now  before 
tis  the  posterior  pointed  extremity  is  apparently  hidden  in  the 
matrix.  The  greater  portion  of  the  vomer  is  preserved,  and 
is  studded,  in  the  same  manner  as  in  the  first  specimen,  with 
numerous,  short,  stout,  conical  teeth.  The  left  outer  or  lateral 
row  of  vomerine  teeth  are  well  exhibited,  and  are  pi-essed 
down  inwards ;  they  are  ten  or  twelve  in  number,  and  are 
quite  as  large  as  those  of  the  praemaxillary,  and  are  in  like 
maimer  striated  at  the  apices.  They  seem  better  developed 
and  are  rather  more  numerous  than  in  the  other  specimen ; 
but  in  it  these  teeth  are  broken  down  and  are  much  encum- 
bered with  the  matrix,  and  there  can  be  little  doubt  some  of 
them  have  entirely  disappeared;  eight  nevertheless  can  be 
counted.  Had  we  not  had  the  first-described  specimen  for 
comparison,  we  might  have  taken  this  lateral  row  of  vomerine 
teeth  to  have  belonged  to  cither  a  maxilla  or  a  mandible 

i)ressed  inwards ;  but  after  carefully  considering  the  evidence 
or  and  against,  we  think  it  favours  the  opinion  we  have 
adopted,  though  it  is  quite  possible  that  we  may  be  mistaken. 
At  the  same  time  it  must  be  remarked  that  this  row  of  teeth 
occupies  exactly  the  same  position  that  the  lateral  vomerine  row 
does  in  the  otlier  specimen,  that  it  is  of  the  same  length,  and 
that  the  number  of  teeth  is  aj)parently  the  same,  two  or  three 
having  been  removed  in  the  first  specimen. 
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The  folded  margin  of  the  cranium  exhibits  in  front  a  longi- 
tudinal depression,  which  there  can  be  little  doubt  indicates 
the  position  of  the  orbit ;  indeed  at  one  point  the  inner  orbital 
margin  can  be  traced.  A  similar  depression  is  observable  in 
the  other  specimen,  at  the  right  side.  The  only  other  feature 
worthy  of  notice  in  our  second  specimen  is  the  pterygoid ;  that 
on  the  left  side  is  pretty  well  preserved,  and  snows  no  varia» 
tion  of  character,  except  that  the  surface  is  minutely  striated 
in  a  longitudinal  direction. 

For  three  or  four  years  past,  Mr.  Atthey  has  had  in  his 
possession  a  mandible  belonging  to  this  new  Labyrinthodont ; 
and,  though  always  believing  it  to  be  distinct  from  that  of  any 
known  species,  we  have  kept  it  back  till  now,  not  feeling  our-* 
selves  justified  in  encumbering  the  nomenclature  with  terms 
signifying  so  little  and,  in  a  scientific  point  of  view,  almost 
v^ueless.  We  are  now,  however,  in  a  position  to  associate  it 
with  a  cranium  possessing  important  and  interesting  features. 
There  can  be  no  doubt  that  this  mandible  is  really  that  of 
Batrachiderpeton.  The  surfaoe-character  of  the  bone,  its  size, 
aud  the  character,  form,  and  sixe  of  the  teeth  all  go  to  prove 
this. 

This  mandible  is  perfect  in  front,  where  it  is  obtusely 
pointed ;  behind  it  is  imperfect,  a  considerable  portion  evi* 
dently  having  been  removed.  The  outer  surface  is  exposed, 
and  is  seen  to  be  covered  with  a  few  coarse,  irregular,  longi* 
tudinal  ridges^  having  much  the  character  of  &ose  on  vxt 
cranium ;  and  m  front  there  are  a  few  reticulated  ridges,  quite 
similar  to  those  on  the  prssmaxillee.  It  is  an  inch  long  and  a 
quarter  of  an  inch  broad  at  the  widest  part ;  the  margins  are 
nearly  parallel,  the  jaw  narrowing  only  very  slightly  forwards; 
the  alveolar  border  is  thick  and  almost  straight,  there  being  a 
slight  depression  near  the  centre,  dividing  the  teeth  into  two 
groups.  In  all,  there  are  fifteen  teeth;  they  are  closely 
arranged,  stout,  a  little  incurved,  rather  obtusely  pointed,  and 
have  the  tips  finely  striated  and  slightly  compressed  in  the 
direction  ot  the  length  of  the  jaw — agreeing  in  these  pecu- 
liarities, as  in  all  the  other  characters,  with  the  prsemaxillary 
teeth.  They  are  confined  to  the  anterior  portion  of  the  man- 
dible, there  apparently  having  been  none  in  the  posterior  part. 
The  range  of  the  teeth  will  therefore  correspond  very  well  to 
those  of  the  prcemaxilla.  They  are  the  sixteenth  of  an  inch  in 
length,  being  of  the  same  size  as  those  of  the  prsemaxilla. 

It  is  impossible  to  contemplate  the  structure  of  the  roof  of 
the  mouth  of  this  curious  Labyrinthodont  without  being  re- 
minded of  the  arrangement  of  the  parts  in  that  of  Sireuy  Pro- 
teusy  and  AxolotL     The  well-armed  vomer  in  particular  is 
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very  atriking,  Tbo  exteusive  development  of  thie  vomerine 
armature,  wd  the  deficiencj^  of  bony  mwdllaa,  would  seem  to 
nUy  Bolraohidkrpektn  to  Str^n  and  Proiem ;  while  the  rela^ 
tionahip  of  the  vomers  to  the  pterygoids^  and  the  fonn  of  the 
latter,  are  very  similar  to  what  obtains  m  Awloil.  And  the 
alliance  with  this  interesting  form  would  be  rendered  still 
stronger  if  it  should  turn  out  that  our  new  genus  has  reallv 
bonv  maxilliB,  particularly  as  the  praamaxillsB  are  armed  with 
teeth.  In  Siren  and  iVolaw  the  preBmaxillaries  are  quite  mi* 
ante,  and  are  devoid  of  teeth. 

The  characters  of  ttie  pr»maxill8B  in  BcUraokiderpekm  are, 
as  we  have  seen,  only  imperfectly  displayed,  and  some  doubt 
as  to  their  form  and  extent  might  be  entertained.  But  it  would 
seem  likely  that  in  them  we  see  the  whole  of  the  bones  of  the 
upper  jaw,  and  that  they  must  have  stretched  outwards  and 
baokwards,and  have  each  been  united  toa  membraneorcartilage 
(the  representative  of  the  maxilla),  and  in  this  way  have  1^^- 
come  attached  to  the  under  surface  of  the  malar  or  the  lateral 
cranial  bone  where  it  is  smooth  and  seems  well  fitted  for  such 
attachment ;  they  could  not  have  been  attached  to  the  outer 
edge  of  it,  for  it  i3  covered  with  surface-ornamentation.  By 
thta  arrangement  spaces  for  the  orbits  are  provided ;  and  thus, 
again,  our  new.  Laoyrinthodont  would  seem  to  resemble  Siren 
and  PrQteu0, 

That  this  is  the  fact  is  apparently  corroborated  by  what  can 
be  traced  of  the  bones  themselves.  The  prssmaxilla  of  the 
right  side  in  the  more  perfect  specimen  is,  as  before  pointed 
out,  pressed  inwards  upon  the  vomer,  or  rather  in  front  of  it. 
Before,  it  is  wide,  and  is  continuous  with  the  bone  of  the 
mu£zle,  as  is  proved  by  the  continuation  of  the  surface-oma^ 
ment.  Behind,  however,  it  appears  to  have  been  free,  and  to 
have  terminated  in  a  pointed  extremity.  On  this  side,  too,  the 
malar  is  turned  inwards ;  but  its  anterior  extremity,  which  is 
pointed,  does  not  seem  to  be  united  to  the  prsemaxilla ;  it  has 
likewise  all  the  appearance  of  having  been  free. 

In  the  less  perfect  specimen,  as  l>Bfore  mentioned,  the  prse- 
maxilla of  the  left  side  is  pressed  inwards  in  the  same  manner 
as  that  of  the  right  side  in  the  other  specimen;  and  both  agree 
in  having  seven  teeth,  and  in  having  had  apparently  the  pos- 
terior extremity  free.  From  these  coinciaences  it  would 
seem  fair  to  assume  that  the  pr^maxillso  comprise  the  whole 
of  the  bony  structure  of  the  upper  jaw.  At  the  same  time  it 
must  be  allowed  that,  as  previously  pointed  out,  the  row  of 
teeth  on  the  left  side  of  the  vomer  in  one  of  the  specimens  has 
much  the  appearance  of  having  belonged  to  a  maxilla ;  and  if 
this  should  prove  to  be  the  case,  then  Batrachiderpeton  would 
be  more  closely  allied  to  Axohil  than  to  Siren. 
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In  the  large  size  of  the  coronal  bones,  BcttrcuJiiderpeton 
also  shows  an  alliance  with  Siren  and  Axolotly  while,  in  the 
squareness  of  the  occipitals  and  parietals  it  agrees  with  the 
Salamander  and  the  Batrachians.  But,  notwithstanding  these 
deviations  from  the  usual  characters,  there  can  be  little  doubt 
that  our  new  form  is  a  true  Lahyrinthodont :  for  the  lateral 
cranial  expansions,  though  more  developed  than  commonly, 
are  very  similar  to  those  characteristic  features  of  these  am- 
phibians. And  the  parietal  foramen  is  most  significant,  as 
well  as  the  stoutness  of  the  teeth ;  and  the  row  of  strong  vo- 
merine teeth  on  each  side  is  also  characteristic. 

But  this  is  not  the  only  instance  in  which  a  Lahyrinthodont 
has  been  found  to  exhibit  an  approximation  to  the  Siren-type 
of  structure.  Pteroplctx  is  so  related,  as  we  have  pointed  out 
in  the  May  Number  of  the  ^Annals.'  At  present,  however,  it 
is  not  necessary  to  dilate  further  on  this  matter  Aan  to  state 
that  Pteroplax  seems  to  approach  Siren  in  a  difierent  line  firom 
that  by  which  it  is  approximated  by  Batrachiderpeton.  In  the 
former  the  lateral  cranial  expansions  of  the  liabyrinthodont 
are  entirely  reduced,  while  in  the  latter  they  are  even  exag- 
gerated in  extent ;  and  in  Pteroplax^  again,  me  coronal  bones 
are  not  much  altered  in  form,  and  the  frontaLs  are  very  long, 
showing  that  the  muzzle  was  much  produced.  In  Batrachi- 
derpetony  on  the  contrary,  the  muzzle  is  extremely  short,  and 
the  posterior  region  of  the  skull  is  much  developed.  Ptero- 
plax shows  its  relationship  to  Siren  by  the  reduction  of  the 
lateral  cranial  expansions,  Batrachiderpeton  by  the  large  de- 
velopment of  the  occipital  and  parietal  bones,  both  a£o  by 
the  peculiar  character  of  the  praBmaxillae  and  tne  deficiency  of 
bony  maxillae,  though^  as  we  have  already  seen,  there  may 
be  some  doubt  as  to  this  last  feature  in  Batrachiderpeton. 

EXPLANATION  OF  PLATE  L 

IHg.  1.  Doraal  view  of  the  cranium  of  Batrachiderpeton  Iweatum,  a  little 
enlarged ;  the  dotted  lines  indicate  the  restored  parts :  a,  occi- 
pital bones,  bounded  by  raised  lines  ;  b,  inner  comua ;  c,  parie- 
tals exhibiting  foramen  near  the  posterior  part ;  dj  area  circum- 
scribed by  a  circular  groove,  probably  the  frontals  and  nasals ; 
e,  lateral  expansion;  /,  one  of  the  outer  comua;  ^,  supposed 
malar;  h,  pnemaxiUse,  indicated  in  outline,  in  their  supposed 
i.atural  position ;  t,  orbits,  indicated  by  dotted  lines. 

l^g,  2.  View  of  roof  of  mouth  of  the  same:  o,  inner  comua;  b,  one  of 
the  outer  comiia;  c,  left  malar;  </,  right  malar,  bent  inwards; 
6,  ri|^ht  prtemaxilla,  doubled  inwards ;  /,  free  posterior  extremity 
of  ditto ;  ff,  teeth  of  the  left  prsemaxilla,  bent  inwards ;  h,  vomer 
studded  with  minute  teeth ;  1 1,  two  lateral  rows  of  large  vome- 
rine teeth ;  j\  pterygoid ;  A;,  an  eminence,  probably  the  sphenoid ; 
/;  two  elevations,  perhaps  portions  of  the  sphenoid,  or  possibly 
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.  the  occipital  ccmdjles ;  m^  occipital  rid^  ]  n^  palata-temporal 
foramen ;  o,  a  depression,  probably  marking  the  position  ox  the 
right  orbit. 

Fig,  3w  View  of  the  anterior  portion  of  the  left  mandible,  exlubiting  the 
teeth  and  surfiBoe-omamentation :  a,  anterior  extremity. 

Fiff.  4  Three  prssmaxillary  teeth,  seen  in  front,  much  enlarged. 

JF^,  6.  Side  Tiew  of  one  pnemaxillary  tooth,  much  enlarged. 

FSsf'  ^*  Much  enlarged  view  of  the  apical  extremity  of  the  same,  exhi- 
.    biting  the  striation. 

Fig.  7.  Two  of  the  small  vomerine  teeth,  considerably  enlarged. 


V. — Mediterranean  MoUusca. 
By  J.  Gwyn  Jeffreys,  F.R.S. 

Although  the  coasts  of  the  Mediterranean  have  been  dili- 
gently emlored  by  many  naturalists  during  the  last  half- 
centiiy,  the  MoUusca  from  deeper  water  are  not  sufficiently 
known.  With  the  exception  ot  Forbes's  dredgings  in  the 
^gean,  which  reached  the  extreme  limit  of  230  fathoms,  and 
of  the  accidental  discovery  of  abyssal  life  by  means  of  the 
electric  telegraph-cable  taken  up  between  Cagliari  and  Bona 
at  a  depth  of  from  about  1100  to  between  1500  and  1600  fa- 
thoms, I  am  not  aware  that  any  systematic  investigation  of 
the  Mediterranean  bed  beyond  fifty  fathoms  has  ever  been 
made  or  even  attempted.  Of  course,  I  do  not  forget  the 
dredgings  carried  on  for  two  years  by  Mr.  M' Andrew  in  dif- 
ferent parts  of  the  Mediterranean,  and  which  have  been  of  tlie 
greatest  service  to  all  who  are  interested  in  the  geographical 
oistribution  of  the  Mollusca ;  but  these  dredgings,  as  recorded, 
did  not  exceed  the  depth  of  fifty  fathoms.  For  the  same 
reason  I  will  not  specially  refer  to  the  dredgings  of  Admiral 
Acton,  the  Marquis  de  Monterosato,  Herr  WeinkaufF,  Mr. 
Hanley,  Professor  Capellini.  the  Marquis  James  Doria,  M. 
Susini,  Dr.  Manzoni,  myself,  and  others  on  the  coasts  of 
Naples,  Sicily,  Algeria,  Nice,  Spezzia,  Corsica,  Elba,  and 
Piedmont. 

The  kindness  of  my  friend  Capt.  Spratt,  R.N.,  F.R.S.  (who 
IS  so  well  known  to  the  scientific  world,  not  only  in  connexion 
with  Forbes's  ^gean  exploration,  but  as  the  author  of  an 
admirable  work  on  Crete),  and  of  Capt.  Nares,  II.N.  (the 
commander  of  II.M.S.  Newport),  enables  me  to  offer  the  pre- 
sent small  contribution  towards  our  knowledge  of  the  iledi- 
terranean  Mollusca.  The  dredgings  of  Capt.  Spratt  were 
made  in  1845  and  1846,  those  of  Capt.  Nares  in  1868  and 
1869.  The  former  may  be  thus  stated : — Sea  of  Maimora, 
20  fathoms ;  east  coast  of  Eubcea,  100  f. ;  Hydra  Channel, 
130  f. ;  off  the  south  end  of  Hydra,  250  f. ;  and  forty  miles 
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eaat  of  Malta,  310  f.  The  latter  are  :— Pantellaria,  40  f. ; 
South  Syracuse,  40  f. ;  the  Adventure  Bank,  between  Sicily 
and  Tunis,  60  f.  \  Tunis  Bay,  30  f. :  and  off  that  coast,  50  to 
100  f.  These  will  be  distinffuished  by  the  following  abbre- 
viations : — "  Mann,"  for  the  Sea  of  Marmora ;  "^Eg.  for  the 
-^gean,  comprising  Euboea  and  the  Hydra  coast ;  and  "  Med." 
for  the  other  places. 

I  will  a^ain  refer  to  the  Porcupine  Expedition  (see  the  last 
Number  of  the  '  Annals,*  p.  439)  whenever  any  of  the  species 
occurred  in  it. 

Not  the  least  interesting  result  from  all  these  Mediterranean 
dredgings  consists  in  the  discovery  in  a  living  or  recent  state 
of  several  species  which  had  previously  been  known  as  fossil 
only,  and  were  considered  extmct.  More  extended  investiga- 
tions and  gradual  experience  confirm  my  opinion,  {)ublished 
eight  years  ago*,  that  probably  all  the  Mollusca  which  lived 
during  the  periods  represented  by  our  newer  Tertiary  strata 
still  survive  in  some  part  or  other  of  the  European  seas. 

With  regard  to  not  onlj  the  subject  of  this  communication, 
but  also  to  the  Norwegian  Mollusca  mentioned  in  the  last 
Number,  Mr.  J.  T.  Marshall  has  most  obligingly  and  skilfully 
assisted  me  by  examining  the  produce  of  the  vanous  dredgings. 
A  quick  eye  and  great  patience  are  indispensable  for  such 
work.  My  best  thanks  are  likewise  due  to  Herr  Weinkauff 
and  Professor  Allman  for  sending  me  typical  specimens  of 
some  of  Forbes's  -^gean  species.  Unfortunately  nis  descrip- 
tions, or  rather  diagnoses,  are  insufiicient  to  identify  many  of 
these  species ;  and  liis  types  were  dispersed  among  public  and 
private  collections.  Another  inspection  of  my  mend  Mt. 
M^ Andrew's  Mediterranean  shells  has  also  been  of  consider- 
able use  to  me. 

Dr.  Carpenter  will  do  full  justice  to  the  Foraminifera,  and 
Mr.  Robertson  to  the  Ostracode  Crustacea  which  were  procured 
in  the  dredgings  of  Capt.  Spratt  and  Capt.  Nares. 

Brachiopoda. 

Terebratula  vitrea^  Gmelin.  Philippi,  En.  Moll.  Sic.  i.  95, 
t.  6.  f.  6,  and  ii.  66.  Med.  60-310  fathoms:  var.  minor ^ 
Med.  40  f.  The  inner  layer  of  a  valve  from  tne  greatest  of 
these  depths  is  traversed  in  every  direction  by  the  same 
kind  of  oranching  organism  which  has  puzzled  so  many 
microscopists.  See  *  British  Conchology,^  i.  Intr.  Lrii,  and 
iii.  363. 

♦  Britirfi  Conchology,  i.  Introd.  p.  xcL 
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Argiope  decoUata^  Chemnitz.     B.  C.  li.  18-  and  v.  164,  pi.  19. 

1 3.    Med.  40-100  f. ;  iEg.  130  f. 
A.  cuneatoy  Risso.     Ph.  i.  96,  t.  6.  f.  13,  and  ii.  69  {Orthis 

pera) ;  and  var.  aJhicolor.     Med.  40  f.     Several  specimens 

occurred,  all  the  Brachiopods  being  gregarious.    Terebratula 

scobinataj  Gantraine. 
A.  lumfera.  Ph.    B.  C.  ii.  19  (A.  cisteUula),  and  v.  164,  pi.  19. 

ti.    ^g.  100-130  f. 
A.  neapolitana^  Scacchi.     Ph.  i.  97,  t.  6.  f.  15,  and  ii.  69 : 

B.O.ii.22.    Med.  40-100  f. 
MegerUa  truncata^  Linn^.     Ph.  i.  95,  t.  6.  f.  12,  and  ii.  69 ; 

B.  C.  ii.  22.    Med.  40-100  f. :  M^.  100  f.     The  habitat 

S'ven  by  Linn^  ("  in  pelago  Norv^egico  ")  is  erroneous,  so 
r  as  we  at  present  know. 
Phtydia  Daviasonif  E.  Deslongchamps,  Ann.  &  Mag.  N.  H. 

ser.  2.  xvi.  443,  pi.  10.  f.  20,  20  a-rf.     Mg.  100  f. 
Theeidea  mediterraneaj  Risso.     Ph.  i.  99,  t.  6.  f.  17,  and  ii.  70. 

Med.  50-100  f. 
Orania  anamaluj  MilUer.     B.  C.  ii.  24,  and  v.  165,  pi.  19.  f.  6 
'B  Anomia  turhinata*  Poll.     Med.  40-100  f.;    Porcupine 
Expedition,  30-290  f. 

CONCHIFERA. 

Anomia  ephipptumy  L.  B.  C.  ii.  30,  and  v.  165j  pi.  20.  f.  1 ; 
and  rar.  aculeata.  Med.  40-100  f. ;  -^g.  100  f. ;  P.  10- 
657  f. 

A.  patdlijhrmis,  L.  B.  C.  ii.  34,  and  r.  165,  pi.  20.  f.  2. 
Med.  40  f.  •  P.  60-420  f  . 

Ostrea  cochl^^  Poli.  Ph.'  i.  80,  and  ii.  63.  Med.  40-100  f. ; 
P.  96-110  £:  Mediterranean  cable,  1100  f.  (A.  Milne- 
Edwards)i  This  is  the  0.  spectrum  of  Leathes's  MS.,  from 
the  Coralline  Crag  at  Ramsholt,  but  not  the  variety  pam- 
Mttica  of  0.  edulisy  which  is  a  wholly  different  form. 

JShxmdpbis  gcederopus.  L.     Ph.  i.  86,  and  ii.  62.     Med.  40  f. ; 

iEg.  100-130  f:. 

a.  Gussoniy  Costa.     Ph.  i.  87,  t.  5.  f.  16,  and  ii.  63.     Med. 

40f.;  ^g.lOOf. 
PMenpusioy  L.     B.  C.  ii.  51,  and  v.  166,  pi.  22.  f.  1.     Med. 

40-100  f.;  P.30-40f. 
P.  mriusy  L.     B.  C.  ii.  53,  and  v.  166,  pi.  22.  f.  2.     Med. 

40  f.;  P.lOf. 
P.  Cfpercularisy  L.     B.  C.  ii.  59,  and  v.  166,  pi.  22.  f.  3.    Med. 

60-100  f. :  Mann.  20  f. ;  P.  30-96  f. 
P.  septemradiahiSf  Mlill.     B.  C.  ii.  62,  and  v.  166,  pi.  23.  f.  1. 

Med*60-100f.;  iEg.l30f.;  Mami.20f.;  P.90-664f, 
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Pecim  TeatcBy  Bivona.  B.  C.  ii.  67,  and  v.  167,  pi.  23.  f.  3. 
Med.  50-100  f. :  M^.  130  f.;  P.  30-164  f. ;  Mediterranean 
cable,  1100  f.  (A.  MUne-Edwards). 

P.  aimilis^  Laskey.  B.  C.  ii.  71,  and  v.  168,  pi.  23.  f.  5.  Med. 
40-lOOf.;  ^g.l30-250f.;  P.40-420f. 

P.  vitreus,  Ch.  B.  C.  v.  168,  pi.  99.  f.  6.  Med.  310  f. ;  P. 
208-664  f. 

P.  Philippu  B4claz,  Joum.  de  Conch,  iv.  52,  t.  2.  f.  15, 16  = 
P.  gibhus,  PL.     Med.  40-100  f. 

Pleuronectia  fenestrcUay  Forbes,  British  Association  Report 
1843,  192  (Pecten).  B.  C.  v.  168.  Med.  50-100  f. ; 
^g.  100-250  f^  P.  203-2435  f.  The  lower  valve  18  Pecten 
concentricua  of  Forbes  and  P.  anttquatus  of  Philippi. 

Lima  Sarsiij  Lov^n.  B.  C.  ii.  78,  and  v.  169,  pi.  z5.  f.  1  = 
L.  crassa^  Forb.,  ex  typ.  Med.  50-100  f. ;  ^g.  100-250  f. ; 
P.  420-422  f. 

L.  elliptica,  Jeffreys.  B.  C.  ii.  81,  and  v.  169,  pi.  25.  f.  2. 
Med.  40  f.;  P.  45-208  f. 

L.  subauriculata.  Montagu.  B.  C.  ii.  82,  and  v.  169,  pi.  25. 
f.  3.     Med.  40-310  f. ;  ^g.  130  f. ;  P.  125-1443  f. 

L.  Loscombiij  G.  B.  Sowerby.  B.  C.  ii.  85,  and  v.  170,  pi.  25. 
f.  4.    Med.  50-100  f. ;  P.  64-75  f. 

L.  squamosa^  Lamarck.     Ph.  i.  77,  and  ii.  56.     Med.  40  f. 

Avicula  hirundoy  L.  B.  C.  ii.  95,  and  v.  170,  pi.  25.  f.  6. 
Med.  50-100  f. 

Mytilus phaseolinusj  Ph.  B.  C.  ii.  118,  and  v.  171,  pi.  27.  f.  5. 
Med.  40-100  f. :  ^g.  130  f. ;  P.  30-110  f. 

M.  vitreus  (Holboll),  Mdller,  Ind.  Moll.  Groenl.  19  (Modiola?) 
—Dacrydium  vitreum,  Torell,  Spitzb.  Moll.  19,  t.  1.  f.  2  a,  J. 
Med.  50-100  f. :  Sicily,  35  f.  (Marquis  T.  Allery  de  Monte- 
rosato) :  Greenland  (MoUer  and  Torell) ;  Spitzbergen  (To- 
rell) ;  Finmark  (M^Andrew  and  Sars) ;  P.  164-2435  f. 
Fossil  in  the  Arctic  shell-clay,  Fife  (Rev.  Thos.  Brown). 
Living  specimens  from  the  Porcupine  dredgiiiffs  in  very 
deep  water  (2090  and  2435  f.)  were  of  a  reddish-brown 
colour,  and  enclosed  in  a  membranous  case.  The  genus 
Dacrydium  proposed  by  Prof.  Torell  for  this  species  seems 
to  be  unnecessary ;  at  least  I  cannot  detect  any  characters 
to  distinguish  it  generically  from  Mytilus  phaseolintis.  The 
name  Dojcrydium  has  been  long  used  in  botany. 

Modiolaria  marmoraia^  Forb.  B.  C.  ii.  122,  and  v.  171,  pi.  28. 
f.L     Med.40f.;  P.  15-80f. 

Crenella  r^owJm,^  Berkeley.     B.  C.  ii.  131,  and  v.  172,  pi.  28. 

I.   d. 

Nvcula  sulcata^  Bronn.  B.  C.  ii.  141,  and  v.  172,  pi.  29.  f.  1. 
Med.  30-100  f. ;  ^g,  130  f. ;  Marm.  20  f. ;  P.  15-208  f. 
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Nucula  nucleus,  L.     B.  C.  ii.  143,  and  v.  172,  pi.  29.  f.  2. 
Med.  40-100  f. ;  P.  10-1180  f. 

.  K  tenuis,  Mont.  B.  C.  ii.  151,  and  v.  172,  pi.  29.  f.  4.  Med. 
60  f. ;  iEg.  130-250  f. ;  P.  15-183  f. 

•  Leda  pygnuea,  Mttnster.  B.  C.  ii.  154,  and  v.  173,  pL  29.  f.  5. 
Med.  50^10  f. ;  ^g.  130  f. ;  P.  40-1180  f.  A  valve  of 
this  species  from  310  fathoms  is  permeated  by  the  same 
tubtdar  organism  as  the  above  mentioned  valve  of  Terebra-- 
tula  vitrea.  Some  extremely  minute  shells,  which  have  the 
general  appearance  of  young  L.  pygmcea,  but  are  regularly 
oval  and  rounded  at  each  end,  without  any  slope  from  the 
beak,  were  in  the  dredgines  from  310  fathoms.  They  may 
be  the  fry  of  L.  joeUuciaa,  Ph.  (a  Calabrian  and  Sicilian 
fossil),  although  m  that  species  the  teeth  are  numerous 
and  Close-set,  while  in  these  shells  they  are  very  few  and 
remote. 

Xeda  acuminata*,  Jeffreys. 

Shell  somewhat  inequilateral,  the  posterior  or  narrower 
side  being  longer  (in  the  proportion  of  between  6  and  7  to 
5)  than  the  other  side,  with  a  downward  slope  from  the  beak 
to  each  end ;  it  is  moderately  convex,  not  very  thin,  semi- 
transparent,  and  glossy :  sculpture,  numerous  fine  concentric 
and  close*set  strisB.  and  an  angular  ridge  from  the  beak  to 
the  longer  side ;  tne  striae  are  partially  or  wholly  wanting 
in  some  specimens :  colour  pearl-white  under  the  epidermis, 
which  is  pale  yellowish-brown  and  shiny :  margins  rounded 
at  the  anterior  side,  and  extended  on  the  other  or  longer 
side  to  a  wedge-like  point,  being  as  it  were  pinched  up  at 
that  end;  lower  margin  nearly  semicircular:  beaks  very 
small,  as  well  as  the  cartilage  and  pit :  teeth  from  ten  to 
twelve  on  each  side,  minute  near  the  beaks  and  becoming 
spike-shaped  towards  the  outer  end.  where  they  decrease  in 
size  :  inside  polished,  with  a  smootn  and  sharp  edge  :  mus- 
cular  SCOTS  distinct.     L.  0*1125,  B.  0*175. 

Med.  310  f. ;  P.  370-862  f.  Hitherto  known  only  as  a 
Sicilian  fossil.  Professor  Seguenza  having  kindly  sent  me 
specimens  from  the  neighbourhood  of  Messina,  as  L,  niessa- 
nensis.  As  he  has  not  described  it,  I  venture  to  prefer  the 
characteristic  name  which  I  had  riven  to  the  species  when 
I  dredged  it  off  the  west  coast  of  Ireland  to  the  local  name 
proposed  by  him. 

L.  commutaia,  Ph.  i.  65  {Nucula  striata),  and  ii.  46  [N.minuta). 
Med.  30-100  f. ;  ^g.  130  f. 

L.peUa,  L.  Ph.  i.  64,  and  iL  45  (Nucula  emarginata).  Med, 
60-100  f.;  Mann.  20  f. 

♦  Pointed 
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Pectunculus  alycymeris^  L.     B.  C.  ii.  166,  and  v,  175,  pi.  SO. 

f.  2.     Med.  40-100  f. ;  P.  60-80  f. 
Arcapectunculoides,  Sc.     B.  C.  ii.  171,  and  v.  175,  pi.  80.  f.  8. 

Med.  40-100  f. ;  ^g.  100-250  f. ;  P.  66-422  f. 
A.  ohUqtm,  Ph.    B.  C.  ii.  175,  and  v.  175,  pi.  30  f.  4.    Med. 

50-100  f. ;  ^g.  100-250  f. ;  P.  164-422  f. 
A.  lactea,  L.     B.  C.  ii.  177,  and  v.  175,  pi,  30.  f.  5.     Med. 

30-100  f.;  ^g.l30f. 
A.  nodulosa,  Mtill.     B.  C.  ii.  180,  and  v.  176,  pi.  100.  f.  2. 

^g.  100-250  f. ;  P.  155-363  f.     It  varies  considerably  in 

shape,  some  specimens  having  the  dorsal  margin  more  an- 
gular than  in  other  specimens  from  the  same  locality. 
A.  imbricata,  Poli.     Ph.  i.  58,  and  ii.  42 ;  B.  C.  ii.  180.   Med. 

40-100  f. 
A.  barbatay  L.     Ph.  i.  57,  and  ii.  42 ;   B.  C.  ii.  183,  and  v. 

176.    Med.  40-100  f. 
A.  dtluvit,  Lam.     Ph.  i.  59,  t.  5.  f.  2  (A.  anttquaia)j  and  ii. 

43.     Med.  30-100  f. ;  Marm.  20  f, 
A.  tetraffona,  Poli.     B.  C.  ii.  180,  and  v.  176,  pi.  30,  f.  6. 

Med.  40-100  f. 
A,  Now,  L.     Ph.  i.  56,  and  ii.  42 :  B.  C.  ii.  182.    Med.  30- 

100  f. 
Lepton  nitidumj  Turton.    B.  C.  ii.  198,  and  v.  177,  pi.  31.  f.  3. 

Med.  50-100  f.;  ^g.  130  f. 
L.  sulcatulum,  Jeffr.     B.  C.  ii.  201,  and  v.  177,  pi.  31.  f.  4. 

Med.  40-100  f. 
Scacchia  elUptica,  Sc    Ph.  i.  34,  t.  4.  f.  1  {Lucina?  oblonga)^ 

and  ii.  27,  t.  14.  f.  8.     Med.  30  f, 
Montacuta  substriatay  Mont.     B.  C.  ii.  205,  and  v.  177,  pi.  81. 

f.  6.    Med.  40  f. ;  P.  73-420  f.     The  last  dejjth  indicates 

also  the  habitat  oi  Spatangvs  purpureusj  to  which  this  mol- 

lusk  is  almost  invariably  attached. 
M.  btdentata,  Mont.    B.  C.  ii.  208,  and  v.  177,  pU  31.  f.  8. 

Med.  30-100  f. :  P.  3-1366  f. 
Kellia?  cychdia,  S.  Wood.    B.  C.  ii.  228,  and  v.  179,  pi.  32. 

f.  3.    ked.  40  f. ;  ^g.  100  f. ;  P.  1366-1380  f, 
Loripes  dwaricaius.  L.     B.  C.  ii.  235,  and  v.  179,  pi.  32.  f.  5. 

Med.40f. 
Lucina  apinifera,  Mont.     B.  C.  ii.  240,  and  v.  179,  pi.  32.  f.  6. 

Med.  40-100  f. ;  Marm.  20  f. ;  P.  45-50  f. 
L.  borealis,  L.     B.  C.  ii.  242,  and  v.  179,  pi.  32.  f.  7.    Marm. 

20  f.  5  P.  25-208  f. 
L.  reticulata^  Poli.     Ph.  i.  31,  t.  3.  f.  14,  and  ii.  24  {L.  pecten). 

Med.  40  f. 
Woodta  diffitariaj  L.    Ph.  i.  33,  t.  3.  f.  19,  andii,  26  {Lucina 

digitalis) ;  B.  C.  ii.  238,  239,  and  v.  179,  pi.  100.  f.  ^. 


Digitized  by 


Google 


Ml*.  J.  iGj^wjn  Jeffireys  on  Mediterranean  MbUusoa.       71 

Med.  80-100  f.    This  species  may  also  be  the  TelHna  pUi- 

fbrmts  of  Linn^,  although  its  mention  in  the  ^  Fanna  Suecica ' 

and  the  habitat  there  giyen  (^^  ad  O.  Enropsai  ostia  fluvio- 

rum  ")  are  clearly  erroneous. 
Axinus  transversusj  Forbes,  B.  A.  Rep.  1843,  192  (Kellia). 

Med.  310  f.     Not  Lueina  transversa  of  Bronn,  which  is  A. 

Jlexuosay  var.  Sarsii, 
A.jerruginosusy  Forb.  B.  C.  ii.  251,  and  v.  180,  pi.  33.  f,  3. 

Med.  50-100  f.:  P.  40-567  f. 
Diplodontd  rotundata.  Mont.    B.  0.  ii.  254,  and  v.  180,  pi.  33. 

f.4.    Med.  60  f. 
D.  triffonula,  Bronn.     Ph.  i.  31,  t.  4.  f.  6,  and  ii.  24 ;  and 

young  {D.  aptcalis).    Med.  40  f. ;  ^g.  100  f. 
Oardium  echinatumy  L.     B.  C.  ii.  270,  and  v.  181,  pi.  34.  f.  2. 

Mann.  20  f.;  P.  15-114  f. 
O.  papillosum.  Poli.     B.  C.  ii.  275,  and  v.  181,  pi.  35.  f.  1. 

M^.  40-100  f. 
a  exiguum^  Gm.     B.  C.  ii.  278,  and  v.  181,  pi.  35.  f.  2, 

Med.  40  f. ;  P.  3  f. 
C.  fasciatuMy  Mont.     B.  C.  ii.  281,  and  v.  181,  pi.  35.  f.  3, 

Med.  50-100  f. ;  P.  30-75  f. 
C.  minimum^  Ph.      B.  C.  ii.  292,  and  v.  182,  pi.  35.  f.  6. 

Med.  30-100  f. ;  ^g.  130-250  f. ;  P.  15-542  f. 
C.  obUmffumy  Ch.     Ph.  i.  50,  and  ii.  37  {G.  sulcatum).     Med. 

50-100  f. 
Cardita  corhisj  Ph.  i.  55,  t.  4.  f.  19,  and  ii.  41.     Med.  40- 

100  f. 
C.  sulcata^  Bruguifere.     Ph.  i.  53,  and  ii.  40.     Med.  40  f. 
O.  trapezia^  L.     Ph.  i.  54,  and  ii.  41.     Med.  40  f. 
a  aculeataj  Poll.    Ph.  i.  64,  t.  4.  f.  18,  and  ii.  41.    Med.  40- 

100  f. ;  ^g.  100-130  f. 
Chama  an/photdes,  L.    Ph.  i.  68,  and  ii.  49.    Med.  50-100  f. 
Isocardta  cor^  L.     B.  C.  ii.  298,  and  v.  182,  pi.  36.  f.  1.   Med. 

50-310  f. ;   M^.  100-250  f. ;    P.  106-1380  f.     All  but 

one  of  the  Mediterranean  and  iEgean  specimens  were  the 

liy,  which  I  noticed  in  the  last  Number  of  the  'Annals.' 
Astarte  sulcata^  Da  Costa.     B.  C.  ii.  311,  and  v.  183,  pi.  37. 

f.  1;  var.  incrassata.    Med.  40-100  f.;  ^g.  130  f.;  P.  15- 

420  f. 
A.  modesta,  H.  Adams,  Proc.  Zool.  Soc.  1869.  275,  pi.  19. 

f.  14  {Gouldia).    Med.  50-100  f.    Allied  to  A.  excurrens  of 

Searles  Wood,  and  possibly  the  same  species. 
A.parva,  S.  Wood,  Mon.  Crag  Moll.  192,  pi.  17.  f.  12,  a,  b. 

Med.   50-100  f.      Hitherto  known   only   as   a  Tertiary 

species.     This  may  possibly  be  the  A.  pusilla  of  Forbes, 

because  of  the  words  "  concentrice  striata"  in  his  descrip- 
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tion;  but  the  present  species  (like  the  Crag  fossil)   has 

strong  oblique  ridges,  and  the  shape  is  remarkably  inequi- 
lateral.    The  inside  margin  is  notched  in  my  specuu^is. 
Astarte  hipartita^  Ph.  i.  32,  t.  3.  f.  21,  and  ii.  25  (lAudnaf 

biparttta).     Med.  40-100  f.  ^ 
-4.  triangularis^  Mont.     B.  C.  ii.  318,  and  v.  183,  pi.  37.  £.  5. 

Med.  40-100  f. ;  ^g.  130  f. 
Circe  minima^  Mont.     B.  C.  ii.  322,  and  v.  183,  pL  37.  f.  6. 

Med.  40-100  f. ;  P.  45-50  f. 
Venus  rudisj  Poli.     Ph.  i.  40,  t.  4.  f.  8  {Cvtherea  venetiana)j 

and  ii.  32.     Med.  40-100  f. ;  JEs.  130 1 ;  Mann.  20  f. 
V./asciatajDaC.    B.C.  ii.  334,  and  v.  184,  pi.  38.  f.  4.    Med. 

40-60  f. ;  Mg.  130  f. ;  P.  60-80  f. 
V.  casinay  L.    B.  C.  ii.  337,  and  v.  184,  pi.  38.  f.  5.    Med 

40-100  f. 
V.  verrucosa,  L.    B.  C.  ii.  339,  and  v,  184,  pi.  38.  f.  6.    Med. 

40  f. 
V.  c^ffnusy  Lam.     Ph.  i.  42  {Cyiherea  rugosa),  and  ii.  32  ((7. 

multilamella  ?) .     Med.  40-100  f. 
r.  effossa,  Biv.     Ph.  i.  43,  t.  3.  f.  20,  and  ii.  34.     Med.  60- 

100  f.     A  true  VeniLSy  but  very  distinct  from  the  last  spe- 
.  cies. 

V.  ovata,  Pennant.  B.  C.  ii.  342,  and  v.  184,  pi.  39.  f.  1. 
.  Med.  30-100  f. ;  ^g.  130  f. ;  Marm.  20  f. ;  P.  10-1366  f. 
lapes  aureusy  Gm.     B.  C.  ii.  349,  and  v.  185,  pi.  39.  f.  4. 

Med.  40-100  f.;  P.  3f. 
Lucinops^is  undata,  Penn.     B.  C.  ii.  363,  and  v.  186,  pL  40. 

f.l.     Med.  40  f.;  P.  40-1366  f. 
Tellina  balaustina,  L.     B.  C.  ii.  371,  and  v.  186,  pi.  40.  f.  3, 

Mod.  40-100  f. ;  ^g.  130  f. ;  Marm.  20  f. :  P.  45-420  f. 
T.  crassa,  Penn.     B.  C.  ii.  373,  and  v.  186,  pi.  40.  f.  4.    Med. 

40  f. 
T.  donacina,  L.    B.  C.  ii.  386,  and  v.  187,  pi.  41.  f.  4.    Med 

40-100  f. ;  and  var.  distorta. 
T.  pusilla,  Ph.     B.  C.  ii.  388,  and  v.  187,  pi.  41.  f.  5.     Med. 

40-100  f. ;  P.  74-290  f. 
T.  serrata  (Renier),  Brocchi.    Ph.  i.  25,  and  ii.  21.     Med.  50- 

100  f. ;  Marm.  20  f. 
Psammobia  costulata,  Turt.     B.  C.  ii.  394,  and  v.  187,  pi.  42. 

f.  2.     Med.  40  f. :  P.  85  f. 
Kferroensis,  Ch.     B.  C.  ii.  396,  and  v.  187,  pi.  42.  f.  3. 

lied.  40-100  f. ;  Marm.  20  f. ;  P.  10-208  f. 
Scrobicularia  prismatica,  Mont.     B.  C.  ii.  435,  and  v.  189, 

pi,  45.  f.  1.     Med.  30-100  f. ;  P.  40-517  f. 
S.  nitida,  Mull.    B.  C.  ii.  436,  and  v.  189,  pi.  45.  f.  2.   Med 

30f.;  P,  3-2435  f. 
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Scrolncularia  alba^  W.  Wood.     B.  C.  ii.  438,  and  v.  189,  pi. 

46.  f.  3.    Med.  40-310  f. ;  ^g.  130-250  f. ;  Mann.  20  f. ; 

P.  40-617  f. 
I^Uewrtua  antiquaiuSy  Pulteney.      B.  C.  iii.  6,  and  v.  190, 

pi.  46.  f.  2.    Med.  60-100  f. 
Pandora  incequivalvisj  L.,  var.  pinna.     B.  C.  iii.  24,  and  v, 

190,  pi.  48.  f.  1*.     Med.  30-100  f. ;  iEg.  130  f. ;  P.  46- 

420  i^ 
Thracia  txwyraceay  Poli.     B.  C.  iii.  36,  and  v.  191,  pL  48.  f.4. 

Med.  40  f.;  P.  64-164  f. 
T.jnAescensy  Vu\t.   B.  C.  iii.  38,  and  v.  191,  pi.  48.  f,  5.   JEg. 

Pmromya  granulaUiy  Nyst  &  Westendorp.     B.  C.  iii.  46,  and 
T.191,pl.49.f.  1.    Med.  60-100  f.;JP.  110-420  f. 

Neoera  ai)oreviatay  Forb.     B.  C.  iii.  48,  and  v.  191,  pi.  49.  f.  2. 
^g.260f.;  P.  166-183  f. 

N.  casteUakiy  Deshavea.     B.  C.  iii.  49,  and  v.  191,  pi.  49.  f.  3. 
Med.  60-100  f. ;  ^g.  130-250  f. ;  P.  96-664  f. 

N.  rostratUy  Spengler.     B.  C.  iii.  61,  and  v.  191,  pi.  49.  f.  4. 
Med.  30  f. ;  Ms.  250  f. ;  P.  85-183  f. 

Verticordia  granuUitay  Seguenza,  Jonm.  de  Conch.  2*  s^r.  iv. 
293,pl.  10.  f.2/-A.  ^g.l30f.  Hitherto  known  only  as  a 
Sicilian  fossil.  The  hinge  of  the  right  valve  is  furnished 
with  a  small  but  distinct  and  prominent  tubercular  tooth, 
■  which  is  curved,  and  fits  like  a  bolt  into  a  triangxdar  notch 
or  caviljr  in  the  hinge  of  the  other  valve  ;  and  it  has  also 
a  long  lateral  ridge  and  furrow  on  the  anterior  or  broader 
side.  This  species  is  undistinguishable  (except  in  its  smaller 
size)  from  V.  mvUicostata  of  A.  Adams,  a  North-Japanese 
shell.  The  venerable  and  excellent  conchologist.  Dr.  Lea, 
having  kindlj  sent  me  a  specimen  of  his  Hippagus  isocar^ 
diotdesy  I  am  enabled  to  state  that,  in  my  opinion,  it  belongs 
to  the  genus  Crenellay  as  represented  by  (7.  glandula  of 
Totten. 

Corbula  gibbay  Olivi.     B.  C.  iii.  66,  and  v.  192,  pi.  49.  f.  6. 
Med.  30-100  f. :  ^Eg.  130  f. ;  Mann.  20  f. ;  P.  3-1476  f. 

Saxicava  mgosay  L. ;  var,  arctica.     B.  C.  iii.  82,  and  v.  192, 
pi.  61.  f.  4.     Med.  40-100  f. ;  P.  16-420  f. 

Venerupia  substriatay  Mont.     Ph.  i.  22,  t.  3.  f.  6,  and  ii.  20 
(F.  decussata) ;  B.  C.  iii.  88.     ^g.  130  f. 


SOLENOCONCHIA. 

Dischidea  Oliviy  Sc.  Notizie  geologiche,  66,  t.  2.  f.  6  j  B.  C. 
iii.  171,  and  v.  194  {D.  biJUsus)^    Med.  30-100  f.    Denta- 
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Hum  ooarot(Uum.   Ph.   (but  not  of  Lamarck,   Broochi|  or 

Deshayes,  which  is  a  speciea  of  Cadulus)  »  D,  bifissum. 

S.  Wood. 
Chduhu  subJiMiJbrmisy  Sars.      B.  C.  v.  196,  pi.  101.  f.  8. 

Med.  50-100  f. ;  ^g.  100-250  f. ;  P.  114-1180  f. 
Stphonodentaltum  hfotense^  Sars.     B.  C.  v.  195,  pi.  101.  f.  2. 

Med.  50-100  f. ;  iEg.  130-250  f. ;  P.  30-1180  f. 
8.  quinquangulare,  Forb.  B.  A.  Rep.  1843, 188.   Med.  50-310f. : 

^g.  130-250  f. ;  P.  40-725  f.     8.  pentagonum^  Sars. 
Dentalium  dentaltSy  L. ;  and  var.  novemcostata.     Ph.  i.  243, 

and  ii.  206;  B.  C.  iii.  196,  197,  and  v.  197.     Mei  30- 

100  f.;  Mann.  20  f. 
D.  abysaorumj  Sars,  var.  agilis.     B.  C.  iii.  197,  and  v.  197, 

pi.  101.  f.  1.    Med.  310  f. ;  P.  45-1476  f.    D.  inoertum,  Ph. 

(not  De8h.)=2>.  striaiunu  Sc.  (not  Lam.)  =2>.  agiUy  Sars. 
D,  tarentinum.  Lam.    B.  (J.  iii.  195,  and  v.  197,  pi.  55.  f.  2. 

Med.  40  f. 

B.  ffradle^j  Jeffir. 

Shell  extremely  narrow  and  slender,  gently  curved, 
thin,  nearly  transparent,  and  glossy :  sculpture^  slight  con- 
centric lines  of  growth,  which  are  scarcely  perceptible  :  co- 
lour  clear  white  :  margin  at  the  anterior  end  more  or  less 
jagged,  owing  to  its  excessive  tenuity  and  fragility ;  at  the 
posterior  end  truncated,  with  an  internal  pipe,  and  slightly 
notched ;  in  the  fly  this  latter  part  has  a  pear-shapea  and 
perforated  point.     L.  0*5,  B.  0'05. 

Med.  310  f. ;  .Eg.  100-250  f. ;  Vigo  (M'Andrew). 

Mr.  M' Andrew  tells  me  that  the  animal  was  of  a  greenish 
colour.  Not  D,  filum  of  G.  B.  Sowerby,  jxm.,  from  the 
Philippine  Islands,  in  the  late  Mr.  Cuming's  collection,  nor 
the  young  of  D,  rtibescens.  The  present  species  is  more 
regularly  cylindrical,  narrower,  ana  nearly  equal  in  breadth 
throughout.  It  is  curved,  which  shows  that  it  is  adult, 
the  very  young  of  all  species  of  Dentalium  being  almost 
straight. 

Gastropoda. 

Chiton  fascicularisy  L.  B.  C.  iii.  211,  and  v.  197,  pi.  55.  f.  3. 
Med.  50-100  f. ;  P.  10  f.  Of  this  and  the  foUowinff  three 
species  valves  only  occurred  in  the  Mediterranean  dreagings. 

C.  siculusy  Gray.  Ph.  i.  106,  t.  7.  f .  3  {C,  sqtiamosus)^  and 
ii.  82 ;  B.  C.  v.  199.     Med.  50-100  f. 

a  Polii,  Ph.  i.  106,  and  ii.  83.     Med.  50-100  f. 

a  variegatusy  Ph.  i.  107,  and  ii.  83,  t.  19.  f.  13.     Med.  40  f. 


♦  Slender. 
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Tectura  virginea.  Miill.    B.  C.  iii.  248.  and  v.  200.  pi.  58.  f.  4. 

Med.  40-60  f.;  P.  lOf. 
Cfadmia  Gfussonit,  Sc.  Oss.  zool.  Pantdlaria,  10.  no.  21  (-4n- 

cylus?  Gu88onn)y  Ph.  i.  Ill,  t.  7.  f.  7  {PateUa  peUueida), 

and  ii.  84  (P.  Ghtssonit).     Med.  40  f. ;  Corsica  (Snaini) ; 

Madeira  (M' Andrew  &  Watson) ;  Canaries  (M' Andrew). — 

G.  excentrtcay  Tiberi.    This  genus  appears  to  belong  to  the 

FtssureUtdcB. 
G.  Gamotiy  Payraudeau.     Ph.  i.  Ill,  and  ii.  85.     Med.  40  f. 
Emarginula  rosea.  Bell.     B.  C.  iii.  261,  and  v.  200,  pi.  59. 

f.3.     Med.40f. 
E.  adriaticay  Costa.     Ph.  i.  114,  t.  7.  f.  15.  and  ii.  89  (E. 

cancelUUa) ;  B.  C.  v.  200.     Med.  40  f. ;  M^.  100-250  f. 
E.  Huzcardu  Payr.     Ph.  i.  115  {E.  Huzardii).  and  ii.  89. 

Med.  40  f. 
E.  elonffotay  Costa.     Ph.  i.  115,  t.  7.  f.  13,  and  ii.  89.     Med. 

40  f. 
FiamreUa  gnBca^^.     B.  C.  iii.  266,  and  v.  200,  pi.  59.  f.  6, 

Med.  40-100  f. 
jP.  nubecula^  L.    Ph.  i.  117  (F.  nimhosa)^  and  ii.  91  {F,  rosea!) \ 

B.  C.  iii.  267,  268,  and  v.  201.     Med.  50-100  f, 
Capulvs  hungaricusj  L.    B.  C.  iii.  269,  and  v.  201,  pi.  59.  f.  6. 

Med.  40  f.;  P.  30-180  f. 
Calyptrcea  chinensisy  L.   B.  C.  iii.  273,  and  v.  201,  pi.  60.  f.  1. 

IM.  40-100  f. ;  ^g.  130  f. 
Grepidula  unguijbrmisyham.     Ph.  i.  120,  and  ii.   93;  and 

YKT. /ultxh-liiieata.     Med.  40  f. 
Sctssurella  crispatuy  Fleming.      B.  C.  iii.  283,  and  v.  201, 

pi.  60.  f.  3.     Med.  40-60  f. ;  ^g.  100-260  f. ;  P.  164- 

725  f. 
Cyclostrema  nitensy  Ph.     B.  C,  iii.  289,  and  v.  201,  pi.  61.  f.  2. 

^g.250f. 
C.  serpuloidesy  Mont.     B.  C.  iii.  290,  and  v.  201,  pi.  61.  f.  8. 

Med.  40  f. 
Trochus  magusy  L.     B.  C.  iii.  305,  and  v.  203,  pi.  62.  f.  1. 

Med.  40-100  f. 
T.  striatusy  L.     B.  C.  iii.  322,  and  v.  203,  pi.  63.  f.  2.    Med. 

40  f. 
T.  exasperatusy  Penn.     B.  C.  iii.  324,  and  v,  203,  pi.  63.  f.  8. 

Med.  40-100  f. 
T.  miUegranuSy  Ph.     B.  C.  iii.  325,  and  v.  204,  pi.  63.  f.  4. 

Med.  40-60  f. ;  ^g.  130  f. ;  Mann.  20  f.  j  P.  45-190  f. 
T.  aizypMnuSy  L.     B.  C.  iii.  330,  and  v.  204,  pi.  63.  f.  6. 

Med.  40-100  f. :  ^g.  100-130  f. ;  P.  10-50  f. 
T,  conulusy  L.    Ph.  i.  175,  and  ii.  149 :    B.  C.  iii.  332,  333. 

Med.  40  f. 
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Clanculua  Jussum.  Payr.     Ph.  i.  186,  and  ii.  157  {MonodonUi 

Jussieut).     Med.  40  f. 
C.  coralltnus.  Gm.     Ph.  i.  186  [Monodonta  GoiUourii)y  and  iL 

157.    Med.  40  f. 
Craspedotus  limbatus^  Ph.  ii.  157,  t  25.  f.  19 ;    B.  C.  v.  204. 

Jtfed.  40f.;   ^g.  100-250  f.;    P.  155  f.;   Mediterranean 

cable,  1100  f.  (A.  Mike-Edwards). 
Phasianella  pulla.  L.,  var.  tenuis.     B.  C.  iii.  338,  and  v.  204, 

pl.64.f.  1.     M.ed.  40f. 
jP.  apeciosa,  v.  Miihlfeld.     Ph.  i.  188  (P.  Vieuxii),  and  ii.  158. 

Med.  40  f. 
Turbo  ruffo$us,  L.     Ph.  i.  173,  and  ii.  151  (Trockus).     Med. 

40  f. 
T.  sanguineus,  L.     Ph.  i.  179,  and  ii.  151  (Trochus).    Med. 

30-iOO  f. 
Fossarus  costatus^  Brocchi.     Ph.  ii.  148,  t.  25.  f.  5  [F,  da-' 

thratus).     Med.  60  f. 
F.  Petitianusj  Tiberi,  Joum.   de   Conch,  xvi.  179.      Med. 

40  f. 
JSfeZa*,  gen.  nov. 

Shell  shaped  like  that  of  Lacuna,  with  a  similar  oper- 
ctdum ;  but  it  has  no  epidermis.  The  apex  is  truncated  or 
flattened,  and  instead  of  an  umbilical  canal  or  ^oove,  there 
is  merely  a  narrow  chink.  The  tentacles  are  ciliated,  as  in 
Trochus  arid  Rissoa. 

IT.  tenella,  Jeffr.    B.  C.  v.  204,  pi.  101.  f.  7  {Lacuna).    Med. 

310  f.;  P.  420-862  f. 
Itissoa  canceUata,  Da  C.     B.  C.  iv.  8,  and  v.  207,  pi.  66.  f.  3. 

Med.  40-100  f.     This  and  many  of  the  following  species  of 

Rissoa  were  probably  drifted  out  to  sea  by  the  tide  and 

currents. 
JB.  Oceaniy  D'0rbigny  =  2?.  crenulata,  var.  minor,  Ph.  ii.  126. 

Med.  40-60  f. 
R.  calatJius,  Forbes  &  Hanley.     B.  C.  iv.  11,  and  v.  207, 

pi.  66.  f.  4.     Med.  40-60  f. 
R.  reticulata,  Mont.     B.  C.  iv.   12,  and  v.  207,  pi.  66.  f.  6. 

Med.  40-100  f. 
R,  cimicotdes,  Forb.      B.  C.  iv.  14,  and  v.  207,  pL  66.  f.  6. 

Med.  40-310  f. ;  ^Eg.  100-250  f. ;  P.  90-422  f. 
R.jmnctura,  Mont.     B.  C.  iv.  17,  and  v.  207,  pi.  66.  f.  8. 

Med.  30-100  f. ;  iEg.  130  f. ;  P.  25-33  f. 
R.  scabra.  Ph.  ii.  126,  t.  23.  f.  8 ;  and  var.  major.    Med.  40  f. 
R.  abyssicola,  Forb.    JB.  C.  iv.  19,  and  v.  207,  pi.  66.  f.  9. 

♦  The  Scandinavian  Proserpine.     See  Gray's  ^Descent  of  Odin: 
^Hela'sdi^ad  abode.*' 
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P.  165  f.  Var.  1,  obtusa.  Shell  regularly  oval,  with  a  shorter 

spire  and  less  oblique  outline.    Med.  50-310  f.   Var.  2,  con- 
firmts.    Med.  30-100  f.   (Nares) ;  350  f.   (Spratt).     This 

latter  variety  is  common  throughout  the  Mediterranean,  and 

may  be  a  distinct  species.     The  sculpture  is  stronger,  and 

the  reticulation  more  remote ;  the  spire  is  more  sharply 

pointed^  and  the  outer  lip  is  not  so  much  expanded  as  in 

the  typical  form.     The  throat  or  inside  of  the  outer  lip  is 

smooth  in  all  the  forms. 
Rtssoa  zetlandicay  Mont.  =2?.  dathratay  Ph.     B.  C.  iv.  20,  and 

V.  207,  pi.  67.  f.  1.     Med.  60  f. ;  P.  173-208  f.  (in  the  last 

Number  of  the  '  Annak '  808  was  eiToneously  given  for 

173  f.). 
R.  Pkilippianay  Jeffr.  Ann.  &  Mag.  N.  H.  ser.  2.  xvii.  183, 

pi.  2.  £74,  5 ;  var.  tesseUata  {Alvania  tessellata,  Schwartz). 

Shell  somewhat  larger  and  more  solid  than  usual.     Med. 

50-100  f.     Perhaps  R,  Lanceiy  Calcara. 
R.  areolata,  Ph.  ii.  132,  t.  23.  f.  23.     Med.  50-100  f. ;  Naples 

and  Sicily  (Stefanis  and  Monterosato). 
R,  dictyophora^  Ph.  ii.  128.  pi.  23.  f.  11;  and  var.  Weinkauffi 

{Alvania  WeinkauMj  Scnw.).     Med.  40  f. 
R.  costata.  Adams.     B.  C.  iv.  22,  and  v.  207,  pi.  67.  f.  2. 

Med.  40  f. 
R.j)arva,  DaC.     B.  C.  iv.  23,  and  v.  207,  pi.  67.  f.  3.   Med. 

40-60f.;  P.  0-lOf. 
R.pulcheUaj  Ph.  i.  155,  t.  10.  f.  12,  and  ii.  127;  var.  minor. 

Smaller  and  spirally  striated,  with  a  labial  rib.     Med.  40  f. 
R.  nana,  Ph.  i.  154, 1. 10.  f.  3  {R.pusilla),  and  ii.  127  (1844). 

Med.  40  f.     If  this  be  the  R.  pulchra  of  Forbes  (1843), 

his  name  would  take  precedence  of  nana ;  Nyst's  work,  in 

which  he  changed  the  specific  name  to  doliunij  was  not 

published  till  1845. 
R.  inconspicua,  Alder.     B.  C.  iv.  26,  and  v.  207,  pi.  67.  f.  5. 

Med.  40-100  f.;  jEg.  100  f. ;  P.  3f. 
R.  auriscahnumy  L.     rh.  i.  151  {R.  acuta),  and  ii.  125,  t.  23. 

f.  2.     Med.  40  f. 
R.  variabilis  J  v.  Muhlf.     Ph.  i.  149,  and  ii.  123   {R.  costata). 

Med.  40  f. 
R.  membranacea.  Ad.     B.  C.  iv.  30,  and  v.  208,  pi.  67.  f.  8. 

Med.  40  f. 
R.  violacea,  Desraarets.     B.  C.  iv.  33,  and  v.  208,  pi.  67.  f.  9, 

Med.  40  f. 
R.  oostulata.  Aid.     B.  C.  iv.  35,  and  v.  208,  pi.  68.  f.  1 ;  var. 

smuiui       ^^Pfi   40  1 
B.  vitrea,  Mont.     B.  C.  ii.  40,  and  v.  208,  pi.  68.  f.  4.     Med. 

60  f. :  P.  25-40  f . 
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BisBoa  aolutaj  Ph.     B.  C.  iv.  46,  and  v.  208,  pi.  68.  f.  7. 

Med.  40-100  f. ;  iEg.  130  f. 
R.  semtstriata^  Mont.     B.  C.  iv.  46,  and  v.  208,  pi.  68. 1  S. 

Med.  40  f. 
Bissoina  decussatay  Mont.     Ph.  i.  153,  and  ii.  130  {Bxssoa 

Bruguiert).     Med.  40  f. 
Barleeia  rutrra^  Mont.     B.  C.  iv.  56,  and  v.  209,  pi.  69.  f.  4. 

Med.  40-100  f.;  drifted? 
8kenea  vlanorbtSj  Fabricius.     B.  C.  iv.  66,  and  v.  209,  pi.  70. 

f.l.     Med.  30  f.;  drifted? 
Cc^nim  tracheay  Mont.     B.  C.  iv.  75,  and  v.  209,  pi.  70.  f.  4. 

Med.  50-100  f. 
Vermetus  subcancellatus,  Biv.     Ph.  i.  172,  t.  9.  f.  20,  and  ii. 

144.    Med.  40  f. ;  M^  100  f. 
Siliquaria  anguinay  L.    rh.  i.  173,  t.  9.  f.  24  or^y  and  ii.  144. 

Med.  60  f. 
Turritella  terebray  L.     B.  C.  iv.  80,  and  v.  209,  pi.  70.  f.  6. 

Med.  30-100  f. :  Mann.  20  f. ;  P.  10^22  f. 
Mesalia? pusillay  Jeffr.  Ann.  &  Mag.  N.  H.  ser.  2.  xvii.  184, 

pi.  2.  f.  10,  11  {Turritella?).     Med.  30-100  f.     Although 

the  sculpture  is  that  of  some  species  of  Cerithiuniy  the  mouth 

is  entire  and  not  grooved  at  the  base. 
Scalaria  clathratulay  Ad.    B.  C.  iv.  96,  and  v.  210,  pi.  71.  f.  5. 

Med.  30-100  f. 
8.  jpulchelluy  Biv.     Ph.  i.  168,  t.  10.  f.  1,  and  ii.  146.  «/8. 

Schultziiy  Weink.    Med.  40-60  f. :  ^g!  100-130  f.     The 

spiral  striae  not  having  been  noticed  by^ivona  or  Philippi, 

1  thought  this  might  be  8.  clathratula;  but  the  greater 

closeness  of  the  ribs  otherwise  distinguish  it  from   that 

snecies 
8.  hdlenicay  Forb.,  B.  A.  Re;p.  (1843),  189.  «  Biasoa?  daro- 

nata  (Sc).  Ph.  =  8.  8cacchtiy  H5mes  ?  Med.  40  f. ;  Canaiy 

Isles  (M' Andrew).     Specimens  from  the  latter  locality  are 

half  an  inch  long. 
Aclis  WaUeriy  Jeffr.    B.  C.  iv.  105,  and  v.  210,  pi.  72.  f.  4. 

iEg.l30f.;  P.  422-1380  f. 
Odostomiapalliday  Mont.     B.  C.  iv.  124,  and  v.  211,  pi.  73. 

f.  6.     iEg.l30f. 
0.  conoideay  Brocchi.     B.  C.  iv.  127,  and  v.  211,  pi.  73.  f.  6. 

Med.  40-100  f. :  ^g.  130  f. ;  P.  25-208  f. 
0.  acutay  Jeffr.     B.  C.  iv.  130,  and  v.  211,  pi.  73.  f.  8.    Med* 

30  f. 
0.  unidentatay  Mont.     B.  C.  iv.  134,  and  v.  211,  pi.  74.  f.  1. 

Med.  40-60  f. ;  P.  30-40  f. 
0.  turritay  Hanley.     B.  C.  iv.  135,  and  v.  211,  pi  74.  f.  2. 

Med.  30-40  f. ;  JEg.  130  f. 
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Odoetomia  dtapAanOy  Jeffir.     B.  C.  iv.  141,  and  y.  212,  pi.  74. 

f.  &    Med.  30-40  f. 
O.  interstincta,  Mont.     B.  C.  iv.  151,  and  v.  213,  pi.  76.  f.  2. 

Med.  30-310f.;  ^g.  250  f. 
O.  excavatayVh.     B.  C.  iv.  158,  and  v.  213,  pi.  76.  f.  6. 

Med.  40  f. 
0.  $c0lari8^  Ph.    B.  C.  iv.  160,  and  v.  213,  pi.  76.  f.  7.   Med. 

40  f  . 
O.  mjL  Ph.    B.  C.  iv.  162,  and  v.  213,  pi.  76.  f.  1.    Med. 

60-100  f.  •  P.  25-208  f. 
O.  ladea.  h!    B.  C.  iv.  164,  and  v.  213,  pi.  76.  f.  3.     Mei 

40  f.  *  P.  16-20  f. 
O.putkay  Ph.     B.  G.  iv.  167,  and  v.  213,  pi.  76.  f.  4.   Med. 

O.  ocicwii.  Ph.  B.  C.  iv.  170,  and  v.  213,  pi.  76.  f.  6.  Med. 
30-310  f. ;  ^g.  100-250  f. ;  P.  25-1366  f. 

O,  nttens*y  Jeffi-. 

Shell  oblong,  or  forming  a  long  oval,  rather  thin,  semi-^ 
transparent,  and  very  glossy :  sculpture  none,  except  micro- 
scopic lines  of  growth :  colour  clear  white :  spire  bluntly 
pointed ;  nucleus  inverted  :  whorls  three  only  (besides  the 
nucleus),  moderately  convex ;  the  last  occupies  two-thirds  of 
the  spire :  suture  very  narrow  and  slightly  excavated ;  it  is 
apparently  margined  by  the  overlappmg  of  each  successive 
whorl  in  that  part :  mouth  oval,  contracted  above  and  on  the 
outer  side,  and  somewhat  channelled  below,  length  about 
one-third  of  the  spire :  outer  lip  thin,  sloping  downwards : 
%9Mer  lip  distinct :  pillar  twisted :  umbilicus  none :  tooth 
represented  by  a  broad  but  not  conspicuous  fold.  L.  0*1, 
B.  0-035. 

^g.  130  f.  Its  nearest  ally  is  0.  [Syrnola)  minuta  of 
H.  Adams,  which  I  have  from  Corsica :  that  shell,  however^ 
is  cylindrical,  with  more  whorls,  a  golden  band  encircling 
the  periphery,  and  a  strong  tooth. 

0.  tricinctaj  Jeflr.  Ann.  &  Mag.  N.  H.  ser.  2.  xvii.  185,  pL  2. 
f.12,13.    Med.  40-100  f. 

0.  striatula.  L.,  Syst.  Nat.  ii.  1238 :  Ph.  i.  157,  t.  9.  f.  8,  and 
ii.  136  {Chemnitzia pallida) ;  B,  C.  iv.  7.  Med.  30-100  f. 
Not  my  Eulimella  striatula  (Piedmontese  Mollusca)^  which 
must  have  another  name,  say  hyalina.  One  specmien  of 
the  present  species  has  the  outer  lip  crenated  or  toothed  on 
the  mside,  as  in  Chemnitzia  costana  of  S.  Wood,  which  in 
other  particulars  agrees  with  the  recent  shell. 

Ti/ramidella  Iceviusculaj  S.  Wood,  Or.  Moll.  77,  pi.  9.  f.  2  a,  i. 

*  Shining. 
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^  Turbo  ierebdlatus  of  Brocchi,  not  Auricula  terebellaia  of 

Lamarck.    Med.  60-100  f.    Another  case  of  the  revival  of 

a  species  supposed  to  be  extinct. 
Maihtlda  quaaricarincUa,  Brocchi.     Ph.  i.  191,  and  ii.  160 

(Turritma).  ^Eglisia  MacandrecBj  H.  Adams.     Med.  40- 

100  f. 
Eulima  volita^  L.     B.  C.  iv.  201,  and  v.  214,  pL  77.  f.  3. 

Med.  40-100  f. 
E.  intermedia^  Cantraine.     B.  C.  iv.  203,  and  v.  214,  pi.  77. 

f.  4.    Med.  40f. 
E^  diatortaj  Desh. ;  and  var.  gracilis.    B.  C.  iv.  205,  and  v. 

214,  pi.  77.  f.  5.     Med.  30-100  f.;  ^g.  130  f.;  P.  15- 

164  f: 
E.  stenostoma.  Jeffi-.     B.  C.  iv.  207,  and  v.  215,  pi.  77.  f.  6. 

Med.  310  f.;  P.  64-290  f. 
E.  subulatay  Donovan.     B.  C.  iv.  208,  and  v.  215,  pL  77.  f.  7. 

Med.  60-100  f. ;  P.  16-40  f. 
E.  bilineataj  Aid.     B.  C.  iv.  210,  and  v.  215,  pi.  77.  f.  8. 

Med.  60-100  f. ;  Mg.  130  f. ;  P.  40-422  f. 
E.  Jeffireysianay  Brusina.    Joum.  de  Conch,  xvii.  245  (Leio^ 

straca).    Med.  40-100  f. ;  Canary  Isles  (M^ Andrew)  I 
E.  microstoma^  Bros.  L  c.  244.    Med.  40  f. ;  Canary  Islands 

(M^  Andrew)! 
A  fragment  (the  last  whorl)  of  another  and  a  remarkable 

species  of  (apparently)  Eulima  occurred  in  the  Tnnis-Bay 

dxedging  at  a  depth  of  30  fathoms.     It  would  be  about  the 

size  of  E.  subulata^  and  is  cream-coloured,  with  longitudinal, 

slight,  and  flattened  ribs,  and  a  few  spiral  striae  at  the  base; 

the  lower  part  of  the  inner  lip  is  thickened  and  reflected. 

If  a  perfect  specimen  should  be  found,  it  might  take  the 

name  of  ccdata, 
Natica  Julminea,  Risso,  Hist.  Nat.  de  TEur.  m^r.  iv.  149 

(Nacca).  =  N.  lineolata  and  N.filosaj  Ph.  =  N.  Saaraianaj 

M'Andr.,  not  D'Orb.  *  Med.  50-100  f. 
N.  intricatay  Don.     Ph.  i.  162  {N,   Valenciennesii).  and  ii, 

140.    Med.  40  f. 
N.  DiUwynu  Payr.'    Ph.  i.  162,  and  ii.  140.     Med.  40  f. 
N.AUeri,  Forb.     B.  C.  iv.  224,  and  v.  215,  pi.  78.  f.  5. 

Med.  60-100  f. ;  P.  10-420  f. 
N.  Guillzmini.  Payr.     Ph.  i.  162,  and  ii.  140  f.     Med.  40- 

100  f. 
Neritina  viridis.  L.     Ph.  i.  169,  and  ii.  138.     Med.  40  f. ; 

drifted? 
Solarium  ArchitcSj  Costa.     Ph.  i.  173,  and  li.  148  {8.  strami* 

neum).  =  8.  fallaciosumy  Tib.     Med.  60-100  f. ;  P.  140  f. 

According  to  Weinkauff',  this  species  is  the  8.  siculum  of 
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Cantraine ;  but  Petit  refers  the  latter  to  the  next  species. 

Cantraine's  descriptions  are  very  unsatisfactory. 
Solarium  hybridum^  L.     Ph.  i.  174,  t.  10.  f.  27,  and  ii.  148 

{8.  luteum).     Med.  50-100  f. 
Aporrhais  pes-pelecaniy  L.     B.  C.  iv.  250,  and  v.  216,  pi.  80. 

f.  1.     Med.  60  f. ;  Marm.  20  f. ;  P.  10-422  f. 
A.  Serresiantts,  Michaud.    Ph.  ii.  185,  t.  27.  f.  6.  (Chenopits). 

Med.  50-100  f. ;  P.  45-458  f. 
Cerithium  tuberculatum^  L.     Ph.  i.  192,  t.  11.  f.  3-6,  and  ii. 

161  (C.  vulgatum) ;  B.  C.  iv.  264,  and  v.  217.     Med.  40  f. 
C.  lacteumy  Ph.  i.  195,  and  ii.  162.     =  C.  elegans^  De  Blain- 

ville,  not  Desh.     Med.  40  f. 
(7.  reticulatum,  DaC.     B.  C.  iv.  258,  and  v.  217,  pi.  80.  f.  4. 

Med.  40-100  f. :  ^g.  130  f. ;  P.  3-74  f. 
TViforis  perversa,  L.     B.  C.  iv.  261,  and  v.  217,  pi.  80.  f.  5. 

JSff.  100-130  f. 
Ceritniopsis  tuberculwrisj  Mont.     B.  C.  iv.  266,  and  v.  217, 

pi.  81.  f.  1.     Med.  30-100  f. 
CmdchdUi,  Jeffr.     B.  C.  iv.  269,  and  v.  217,  pi.  81.  f.  3. 

Med.  40  f. 
C.  Metaxa.  Delle  Chiaje.     B.  C.  iv.  271,  and  v.  217,  pi.  81. 

f.  4.     Med.  40-100  f.      Delle  Chiaje  expressly   mentions 

four  rows  of  tubercles  (which  this  species  possesses),  C,  tu- 

bercularis  having  three'  pnly ;  and  his  figures  exactly  suit 

the  present  species. 
Triton  reticulatusj  DeBl.     Ph.  i.  211,  t.  11.  f.  28,  and  ii.  183 

(Ranella  lanceolata).    Med.  40  f. 
Murex  lameUosuSj  Cristofori  &  Jan.     Ph.  i.  204,  t.  11.  f.  30, 

and  ii.  179  (Fusus).    =?  M.  brevis,  Forb.     Med.  50-100  f.  ; 

Mediterranean  cable,  1100  f.  (A.  Mike-Edwards)  5  P.  80- 

110  f.     M.  imbricatus  of  Brocchi  seems  to  diflFer  only  in  its 

much  larger  size. 
M.  cristatus,  Brocchi.     Ph.  i.  209,  and  ii.  182.     Med,  40- 

100  f. ;  ^g,  100  f. 
M.  aciculatus,  Lam.     B.  C.  iv.  310,  and  v.  218,  pi.  84,  f.  2. 

Med.  40  f. 
Lachesia  minima,  Mont.     B.  C.  iv.  313,  and  v.  218,  pi.  84. 

f.  3 :  and  var.  mammiUata.     Med.  40-100  f. 
L.  Folinece,  D.Ch.     Ph.  ii.  189,  t.  27.  f.  10.     Med.  40  f. 
Trophon  muricatus,  Mont.     B.  C.  iv.  318,  and  v.  218,  pi.  84. 

f.  6.     Med.  60-310  f. ;  ^^250  f. ;  P.  15-458  f. 
T.  vaginatus,  Crist.  &  Jan.    Th.  i.  211,  t.  11.  f.  27,  and  ii. 

182  {Murex).     Med.  310  f.;  ^g.  250  f.     This  and  the 

following  two  species  appear  to  belong  to  the  genus  Trophon. 

See  B.  C.  iv,  315. 
T  syracuaanus,  L.     Ph.  i.  203,  and  ii.  177.     Med.  40-310  f. 
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Trophon  cratxculatuSj  Brocchi.  Ph.  i.  204,  and  ii.  178.  Med. 
40-100  f. 

Pisanta  comeay  L.  Ph.  i.  202  {Fusus  lignarius)^  and  ii.  177. 
Med.  40  f. 

Cassidaria  tyrrhenay  Ch.  Ph.  i.  216,  and  ii.  186.  Med. 
60  f. ;  P.  458-725  f. 

Nassa  incrasaatay  Strom.  B.  C.  iv.  351,  and  v.  219,  pi.  88. 
f.  1.     Med.  30-40  f. ;  P.  10-40  f. 

N.  Umatay  Ch.  Ph.  i.  219,  and  ii.  188  (Bucdnum  prisma- 
ticum),  Med.  40-310  f. ;  and  var.  striata^  without  ribs. 
Med.  50-100  f. 

Columbella  scriptay  L.  Ph.  i.  225  {Bucdnum  Linncei),  and 
ii.  190.    Med.  40-100  f. 

a  minor.  So.     Ph.  ii.  190,  t.  27.  f.  12.     Med.  40  f. 

a  rusticaj  L.     Ph.  i.  228, 1. 12.  f.  11,  and  ii.  194.     Med.  40  f. 

Defranda  teres,  Forb.  B.  C.  iv.  362,  and  v.  219,  pi.  88.  f.  5. 
Med.  50-100  f. ;  ^g.  130  f. ;  P.  30-345  f. 

D,  gradltsy  Mont.  B.  C.  iv.  363,  and  v.  219,  pi.  88.  f.  6. 
Med.  40-60  f.;  P.  13-173  f. 

D.  Leufroyiy  Mich.  B.  C.  iv.  366,  and  v.  219,  pi.  89.  f.  1. 
Med.  310  f. ;  ^g.  130-250  f. 

D.  linearis,  Mont.  B.  C.  iv.  368,  and  v.  220,  pi.  89.  f.  2. 
Med.  60  f. ;  P.  13-173  f. 

D.  reticulata  (Renier),  Bronn.  B.  C.  iv.  370,  and  v.  220, 
pi.  89.  f.  3,  4.  Med.  50-100  f.  This  specific  name  has  been 
so  long  in  use,  that  it  may  be  unwise  to  change  it ;  but  as 
it  was  not  accompanied  by  a  description  or  figure,  Brocchi's 
name  echinata  is  in  strictness  preferable. 

D.  hystrix,  Jan.  Bellardi,  Mon.  Pleur.  foss.  Piem.  613, 
t.  4.  f.  14.  Med.  40-100  f.  Not  D.  reticulafa,  Yox.formosa, 
which  (although  it  has  also  a  spiny  sculpture)  is  much 
larger  and  not  so  slender,  with  proportionally  more  trans- 
verse ridges ;  and  it  especially  nas  the  apex  conical  and 
reticulated,  the  apex  in  the  present  species  being  twisted 
and  spirally  striated,  like  that  of  Trophon,  Forbes's  Pleu- 
rotoma  reticulata,  var.  spinosa,  may  belong  to  either  species; 
it  was  dredged  by  him  (according  to  Reeve)  off  the  coast  of 
Nice,  at  the  depth  of  from  5  to  40  fathoms.  P.  svinulosa  of 
Risso  and  P.  spinosa  of  De  Blainville  are  evidently  the 
variety  of  B.  reticulata,  as,  indeed,  the  last-named  author 
suspected.  I  have  to  thank  Dr.  Tiberi  for  calling  my  at- 
tention to  this  question  in  the  ^BuUetino  Malacologico 
Italiano'  for  1869,  p.  261.  Several  localities  are  given  by 
him  for  B.  hystrix,  as  recent  and  tertiary. 

B.  purpurea,  Mont.,  var.  Philherti.  B.  C.  iv.  373,  374,  and 
V.  220,  pi.  89.  f.  5.    Med.  40  f. ;  P.  30-40  f. 
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PleuroUma  crispatay  Jan,    Ph.  i.  200,  and  ii.  170,  t.  26.  f.  12. 

Med.  40-100  f. :  ^g.  130-250  f. 
P.  striolata  (Sc.),  Ph.     B.  C.  iv.  376.  and  v.  220,  pi.  90.  f.  1. 

Med.  40  f. ;  P.  15-20  f.    Apparently  P.  Loemana  of  Reeve; 

but  his  descriptions  are  very  insufficient,  and  his  figures 

often  more  picturesque  than  scientifically  exact. 
P.  coetatay  Don.    B.  C.  iv.  379,  and  v.  220,  pi.  90.  f.  3.    Med. 

40-100  f. ;  P.  10-208  f. 
P.  VauquelinL  Payr.     Ph.  i.  198,  t.  11.  f.  19,  and  li.  167. 

Med.  40  f. 
P.  hrachyatomay  Ph.     B.  C.  iv.  382,  and  v.  220,  pi.  90.  f.  5. 

Med.  50-100  f. ;  P.  15-40  f. 
P.  nebula,  Mont.     B.  C.  iv.  384,  pi.  91.  f.  1.     Med.  40  f.: 

P.  13-40  f. 
P.galerita,  Ph.  ii.  172,  t.  26.  f.  15 ;  B.  C.  v.  221.  pi.  102.  f.  6. 

Med.  50-100  f.     A  fragment,  but  unmistakable. 
P.  carinata,  Biv.     B.  C.  v.  221,  pi.  102.  f.  7.     Med.  310  f. ; 

P.  80-664  f. 
P.  septangularCs.  Mont.    B.  C.  iv.  390,  392,  and  v.  222,  d1.  91. 

f.  5;  var.  secalina.    =P.  cegeensisj  Forb.  ex  typ.  Med.  40- 

100  f. 
F.nanaySc.    Ph.  ii.  169,  t.  26.  f.  11.    =P>r<w,  Forb.    Med. 

40  f. 
P.  clathrata.  Marcel  de  Serres.     Ph.  i.  199,  t.  11.  f.  16  (P. 

rude),  and  ii.  170  (P.  granum),     Med.  40-60  f.     P.  delo- 

aensis,  Reeve,  from  Forbes's  -^gean  dredgings. 

There  is  also  a  young  specimen  of  a  Fleurotomay  from 

250  f.  in  the  ^gean,  whicn  I  cannot  identify  with  any 

living  or  fossil  species.     It  is  rather  solid  for  its  size,  and 

has  numerous  fine  curved  longitudinal  ribs.    Not  the  young 

of  the  next  species,  in  which  the  ribs  are  much  broader  and 

straight  at  the  same  period  of  growth. 
Conopleura  elegans,  Sc.     Ph.  ii.  168,  t.  26.  f.  5.    =Pleurotoma 

incisay  Reeve.     Med.  40-100  f. ;  Mann.  20  f. ;  and  var. 

nana,  Med.  40  f.     Hind's  genus  Conopleura  seems  a  good 

one,  by  reason  of  the  peculiar  characters  afibrded  by  the 

apex  and  the  tubercular  process  on  the  pillar.   P.  sigmmdea 

of  Bronn  is  congeneric. 
Conus  mediterraneusy  Brug.      Ph.  i.  238,  t.  12.  f.  16-22,  and 

ii.  200.    Med.  40  f. 
Gancellaria  canceUataj  L.    Ph.  i.  201,  and  ii.  176.     Med.  50- 

100  f. 
a  coronatay  Sc     Ph.  ii.  177,  t.  25.  f.  27.     Med.  50-100  f.  ; 

a  fragment. 
Ringicala  auriculatay  Menard  de  la  Groye.     Ph.  i.  231,  and 

ii.  198.    Med,  40-100  f. ;    Gulf  of  Suez   (M^Andrew)  I 

6* 
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According  to  Bronn,  this  is  the  Voluta  buccinata  of  Renier ; 

but  the  latter  neither  described  nor  figured  it. 
Etngicula  ventricosa^  J.  Sow.      S.  Wood,  Cr.  Moll.  22,  pi.  4. 

f.  1  a,  h,     =^.  striata^  Ph.     Med.  310  f. ;  P.  557  f. 
Mitra  columbellaria,  Sc.     Ph.  i.  230  {M,  ohaoleta)^  and  ii.  195, 

t.  27.  f.  17.     Med.  40-100  f. 
M,  tricolor  J  Gm.     Ph.  i.  230,  and  ii.  195  {M,  Savignyi),    Med. 

40  f. ;    var.  granum^  rather  larger  and  broader,  with  the 

pillar-folds  also  strong  and  conspicuous  =  if.  granum^  Forb. 

Med.  40-100  f. 
M.  comicula.  L.     Ph.  i.  229,  t.  12.  f.  9,  10,  and  ii.  195  {M. 

ebenus).     Med.  40  f. ;  var.  minor  ==if.  Philippiana^  Forb. ; 

young  =Jf.  littoralisy  Forb.,  ex  typ. 
M.  lutescens.  Lam.    Ph.  i.  229  (if.  cornea),  and  ii.  195.    Med. 

40-100  f. ;    P.    200-420   f.     Volutomitra  groenlandica  of 

Gray,  and  probably  Voluta  tringa  of  Linn^. 
Marginalia  secalina.     Ph.  i.  232  {Volvaria  triticea),  and  ii. 

197,  t.  27.  f.  19.     Med.  40-100  f. 
if.  dandestina,  Brocchi.     Ph.  i.  231,  and  ii.  197.     Med.  40- 

100  f. ;  Ms,  130  f.     Vax.  major.     Med.  40  f. 
M.  occulta,  Monterosato,  Testacei  nuovi  dei  mari  di  Sicilia 

(Palermo,  1869^  8vo),  17^  f.  10.     Med.  50-100  f.     I  am 

inclined  to  consider  this  distinct  fix)m  the  last  species,  until 

an  intermediate  or  connecting  form  has  been  found. 
if.  minuta,  L.  Pfeiffer.     Ph.  ii.  197,  t.  27.  f.  23.     Med.  30- 

100  f. 
if.  miliaria,  L.     Ph.  i.  232,  and  ii.  197  (if.  miliacea).    Med. 

40-100  f. 
M.  Icevis,  Don.     B.  C.  iv.  400,  pi.  92.  f.  1.     Med.  40-100  f. ; 

P.  30^20  f. 
Cyprcea  europasa,  Mont.     B.  C.  iv.  403,  and  v.  222,  pi.  92.  f.  2. 

Med.  40-100  f.^,  P.  10-110  f. 
Cylichna  umbilicata,  Mont.     B.  C.  iv.  413,  and  v.  223,  pi.  93. 

f.  3.     Med.  30-100  f. 
C.  cylindracea,  Penn.     B.  C.  iv.  415,  pi.  93.  f.  4.     Med.  60- 

100  f. ;  P.  10-517  f. 
Utrictdus  m/xmmillatu8,  Ph.     B.  C.  iv.  420,  and  v.  223,  pi.  94. 

f.  1.     Med.  40  f. ;  P.  25-33  f. 
U.  8triatulu8,  Forb.  B.  A. Rep.  (1843),  19^9* {Bulla). ^Cylichna 
pyramidata,  A.  Adams  =  G.  Hoemesi,  Weink.     Med.  40- 

100  f. 
U.  obtusus,  Mont.     B.  C.  iv.  423,  and  v.  223,  pi.  94.  f.  3  ; 

var.  minor,  apice  depresso.     Med.  30  f. 
ActoBon  tomatilis,  L.     B.  C.  iv.  433,  and  v.  224,  pi.  96.  f.  2. 

Med.  40  f^  P.  13-420  f. 
A.pusillus,  Forb.  B.  A.  Rep.  (1843),  191  {Tomatella).    Med. 
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40-310  f.  Very  different  from  A.  tornatilis  in  size,  shape, 
solidity,  and  sculpture.  Forbes's  T.  alobulina  appears  to 
be  a  younger  state  o{  A.  pustUtis,  having  the  strisB  rubbed 
down,  but  showing  traces  of  the  puncture-like  markings. 
I  have  before  me  the  types  of  this  and  A.  jmsiUus,  which  I 
had  previously  regarded  (judging  only  from  the  short  de- 
scriptions or  diagnoses)  as  the  young  and  fry  of  A,  tor- 
nattlis, 
Actceon  eanlis*^  Jefir. 

Shell  oblong  or  somewhat  spindle-shaped,  semitranspa- 
rent,  and  glossy :  sculpture^  numerous  spiral  striae  or  im- 
pressed lines,  which  are  quite  smooth  or  plain,  instead  of 
being  punctate  as  in  other  species  of  this  genus :  colour 
clear  white:  spire  elongated,  with  a  blunt  apex:  whorls 
three,  moderately  convex ;  the  last  occupies  three-fourths  of 
the  spire ;  the  first  is  mammiform :  suture  distinct,  margined : 
mouth  rather  narrow,  irregularly  pear-shaped,  expanded  at 
the  baae ;  length  three-fifths  of  the  shell :  outer  lip  gently 
curved,  and  folding  inwards :  inner  lip  folded  back  on  the 
lower  part :  pillar  flexuous  :  ibid  strong  and  conspicuous. 
L.  0-076,  B.  0-045. 

Med.  310  f.  It  is  not  unlike  A.  levidensis  of  S.  Wood, 
from  the  Coralline  Crag  at  Sutton ;  but  in  that  species  the 
suture  is  deeper  (making  the  spire  appear  pyramidal),  and 
the  striae  are  punctate. 

Btdla  hi/datis,  L.  B.  C.  iv.  437,  and  v.  224,  pi.  95.  f.  3. 
Med.  40  f. 

B.  utriculus,  Brocchi.  B.  C.  iv.  440,  and  v.  224,  pi.  95.  f.  4. 
Med.  40-.310  f. ;  P.  10-584  f. 

Scaphander  gibhduSj  Jefir.  Ann.  &  Mag.  N.  H.  ser.  2.  xvii. 
188,  pi.  2.  f.  20,  21.  =?Bulla  turgidula,  Forb.     Med.  40  f. 

8.  lignariusy  L.  fe.  C.  iv.  443,  and  v.  224,  pi.  95.  f.  5.  Med. 
60  f. ;  P.  15-517  f. 

Philine  scabra,  Mlill.  B.  C.  iv.  447,  and  v.  224,  pi.  96.  f.  4. 
Med.  310  f. ;  P.  420-1215  f. 

Assiminea  liUarina^  D.  Ch.  B.  C.  v.  101,  pi  97.  f.  6.  Med. 
40  f.  5  drifted? 

Atlanta  Peroni,  Lesueur.  Ph.  ii.  205.  Mg.  100-250  f. 
This  and  all  the  following  species  belonging  to  Mollusca 
which  are  oceanic  or  inhabit  the  surface  only  of  the  sea, 
must  have  fallen  to  the  bottom  after  death.  The  specific 
gravity  of  their  delicate  and  almost  filmy  shells  being  not 
much  greater  than  that  of  sea- water,  it  is  evident  that  they 
could  not  sink  to  any  great  depth  if  the  downward  pressure 

•  Slender. 
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of  the  ocean  were  such  as  is  generally  supposed.     Snch 


physical  questions  are  fully  discussed  in  the  Keport  to  tl 

Koyal  Society  of  the  late  exploring  expedition  in  H.M. 

^  Porcupine.' 
A.  rosea^  Les.  Voyage  sur  la  Bonite,  ii.  377,  pi.  19.  f.  16-20. 

Med.  310  f. ;  ^g.  100-250  f. 
Ladas K^txudrentyLeB.   Ph. ii. 20$.    =:L.planorboide8,Forh. 

Mg.  130  f. 

Pteropoda. 

Emboltis  rostralisy  Souleyet,  Voy.  Bon.  ii.  216,  pi.  13.  f.  1-10 

{Sptrialis) :  B.  C.  v.  114.  =  ?  Bellercphina  mtntUay  Forb. 

Med.  310  f. ;  ^g.  100-250  f. 
Spirialis  retroversuSy  Flem.     B.  C.  v.  115,  pi.  98.  f.  4.     Med. 

310  f. ;  P.  25-173  f. 
8.  buUmmdesy  Eydoux  &  Soul.  Rev.  Zool.  (1840)  138;  Voy. 

Bon.  ii.  224,  pi.  13.  f.  35-42.     Mg.  100  f. ;  P.  664  f. 
8.  physotdes,  Forb.  B.  A.  Rep.  (1843),  186  {PeracU).   Mg. 

100  f. 
Cavolina  tridentataj  ForskM.     Ph.  i.  101,  and  ii.  70.     Med. 

50-100  f. ;  ^g.  130  f. 
C,  injlexa^  Les.     Ph.  i.  101,  pi.  6.  f.  18  {HyaUBa  uncinata)^ 

and  ii.  71  {K  vagindla).     Med.  310  f. ;  Mg.  100-130  f. 
C.  pyramidata.  Browne,     B.  C.  v.  119,  pi.  98.  f.  6.     Med. 

40-310  f. ;  ^g.  130-250  f. ;  P.  110-1380  f. 
G.  svAulata,  Quoy  &  Gaimard.     Ph.  ii.  72  {Cleodora  spini- 

fera).     Med.  40-310  f. ;  -^g.  100-250  f. 
(7.  striata^  Rang.     Ph.  ii.  72  {Cleodora),  =  Cleodora  zonata 

(D.Ch.?),  Ph.     ^g.  250f. 


VI. — Professor  Hdckel  and  Mr,  Kent  on  the  Zoological  Affini- 
ties of  the  Sponges.    By  E.  Ray  Lankester,  B.  A.  Oxon. 

It  is  scarcely  right  that  the  criticisms  of  my  friend  Mr. 
Kent  should  be  the  only  response  called  forth  in  this  country 
by  the  admirable  paper  of  Hackel,  in  which  he  proposes  to 
give  the  sponges  an  mtelligible  position  in  the  classification 
of  organisms.  Since  others  who  share  Hackel's  views  have 
not  pointed  out  the  destructible  nature  of  Mr.  Kent's  position, 
and  since  he,  by  the  excellent  work  which  he  has  been  doing 
in  coral-studies,  mav  be  judged  to  have  brought  as  strong  a 
case  against  Hackel  as  can  be  got  up  on  that  side  of  the 
question,  I  venture  to  state  in  what  his  objections  appear  to 
be  imfounded.  In  the  first  place,  Mr.  Kent  commences  by 
admitting  one  of  the  chief  points  which  Hfickel  contends  for. 
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viz.  the  descent  of  the  spon^  and  corals  from  a  common  an- 
cestor^  Protascus ;  and  he  also  admits  the  descent  of  the  Gal- 
cispongisB  from  the  stock-form  Prosycum  (Hack.),  derived,  but 
not  very  far  removed,  from  the  ancestral  Protascus]  then, 
stating  that  the  corals  had  reached  "  the  very  zenith  "  of  their 
development  before  the  close  of  the  Silurian  epoch  (a  statement 
which  is  verv  far  indeed  from  being  supported  by  the  com- 

Earison  of  Silurian  with  recent  corals),  he  says,  whatever  may 
ave  been  the  affinities  of  sponges  and  corals  in  past  times, 
the  two  ffroups,  as  they  now  exist,  exhibit  affinities  of  analogy 
only  rather  than  homology.  This  is  a  most  extraordinary 
view  ;  for  if  the  sponges  and  corals  inherited  a  common  plan 
of  structure  from  a  common  ancestor,  no  length  of  time  modi- 
fying the  functions  of  the  parts  of  that  common  plan  could 
destroy  the  homology  *  of  the  two ;  and  what  we  should  ex- 
pect to  find,  and  do  find,  are  affinities  of  homology  and  but 
small  affinities  of  analogy.  The  chief  fallacy  of  Mr.  Kent  in 
his  criticism  upon  Hackel  is  in  mistaking  tlie  value  of  ana- 
logical and  homological  relations,  and,  indeed,  in  taking  the 
one  for  the  other.  Thus  Mr.  Kent  lays  great  stress  on  the 
food  of  sponges  being  taken  in  by  ciliary  action,  whilst  corals 
use  muscidar  power,  and  are  provided  with  contractile  prolon- 
ffations  of  the  body-wall  to  seize  food ;  but  this  is  a  mere 
difference  of  the  ftmction  of  common  parts,  and  has  no  homo- 
logical  import.  No  one  thinks  of  separating  certain  oligochset 
worms,  such  as  uEolosoma^  which  take  in  their  food  by  ciliary 
action,  from  the  others  which  use  a  powerfully  developed  suc- 
torial pharynx ;  nor  of  detaching  the  Chsetopods  with  pre- 
hensile jaws  in  their  pharynges  from  those  which  have  none, 
Mr.  Kent's  statements  with  regard  to  the  voluntary  action  of 
muscular  tissue  and  the  involuntary  action  of  cilia,  and  the 
consequent  psychical  distinction  between  sponges  and  corals, 
are  worthy  of  remark,  because,  in  the  first  place,  if  the  distinc- 
tion be  allowed,  we  have  to  admit  a  totally  novel  differen- 
tiating character.  Mr.  Kent  ventures  to  say  that  Hackel  asso- 
ciates sponges  with  corals  by  looking  to  analogical  rather  than 
homologicid  affinities, — and  then  actually  proposes  to  distin- 
guish them  by  psychical  manifestations.  Can  any  thing  be 
further  from  nomological  argument  than  that  which  he  here 
uses?  Moreover  the  voluntary  nature  of  muscular  action 
and  the  involuntary  nature  of  ciliary  action  cannot  be  admitted 
on  any  terms.  It  is  useless  to  import  the  term  "  voluntary  " 
into  tne  discussion  ;  but  it  is  true  mat  where  a  nervous  system 

*  In  another  paper  (p.  34)  I  have  discussed  the  signification  of  the  term 
homology  in  evolution^  zoology,  and  have  proposed  to  replace  it  hy  the 
term ''  homogeny  '^  in  the  particular  sense  which  is  aboye  implied. 
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influences  animal  movements,  it  usually  operates  on  muscular 
tissue,  though  there  are  cases  (among  the  Vermes)  where 
the  nervous  system  does  directly  influence  ciliary  movement ; 
and  in  the  case  of  the  pigment-corpuscles  of  the  frog's  skin  we 
have  an  example  of  its  influencing  the  amoeboid  as  distin- 
guished from  the  ciliary  movements  of  simple  protoplasm. 
The  close  relation  of  ciliary  and  amoeboid  movements  and  the 
gradation,  therefore,  from  cilia  to  muscular  fibre,  and  conse- 
quent insignificance  of  a  distinction  based  on  the  substitution 
of  one  of  mese  forms  of  motion  for  another,  has  been  demon- 
strated by  Professor  HSckel's  observation  of  the  development 
of  cilia  in  the  embryo  of  Siphoruwhoraj  also  in  Sponges  and  in 
certain  Monera,  on  the  surfece  of  masses  of  protoplasm  which, 
as  he  saw,  threw  out  numerous  short  pseuaopodia,  and  these 
pseudopodia  gradually  assumed  the  form  and  movements  of 
cilia.  The  cuiate  Infusoria  may  certainly  be  cited  as  exam- 
ples of  ciliary  movements  exhibiting  a  so-called  "  voluntary  " 
character ;  and  conversely  it  is  not  necessary  to  cite  to  Mr.  Kent 
the  host  of  examples  of  involuntary  muscular  movement,  from 
that  of  an  isolated  muscular  fibre  onwards.  So  much  with 
regard  to  a  diagnosis  which  Mr.  Kent  thinks  "  may  be  re- 
garded as  of  the  highest  importance."  Next,  in  relation  to 
the  differences  between  the  Sponges'  canal-system  and  that  of 
Actinozoa,  we  find  Mr.  Kent  simply  directing  his  arguments  to 
prove  a  difference  of  function  between  the  two,  and  then  turning 
to  us  and  asking  us  to  admit  a  great  homological  distinction  be- 
tween them.  The  existence  of  inhalant  pores  in  Sponges  and 
their  absence  in  Actinozoa  is  the  only  point  of  homological  dis- 
tinction of  any  note  which  Mr.  Kent  can  find  ;  and  this  is  ren- 
dered less  broad  by  the  temporary  character  of  the  pores  in  some 
Calcispongise  and  their  actual  existence  in  some  Actinozoa,  It 
is  simply  nothing  to  the  point  that  there  is  a  current  setting 
one  way  in  Sponges  and  another  way  (or  no  current  at 
all)  in  Actinozoa,  and  has  no  reference  to  homology,  as 
Mr,  Kent  must  see  on  reflection.  The  development  of  the 
osculum  into  an  aperture  for  the  inception  of  masses  of 'food 
is  quite  conceivable,  especially  when  we  look  at  such  a  sponge 
as  I^osycum.  We  must  ako  remember  that  the  currents  di- 
rected by  cilia  in  the  Sponges  and  the  contractile  organs  round 
the  mouth  of  Actinozoa  are  special  developments  gradually  at- 
tained by  these  two  diverging  stocks  which  their  common 
parent  possessed  but  in  general  outline*. 

A  second  source  of  error  in  Mr.  Kent's  conclusions  is  that 

•  Dr.  Richard  Greef  has  this  year  described,  in  *  KoUiker  u.  Siebold's 
Zeitschrift/  a  very  simple  form  of  marine  hydroid  {Protohydra  Leuckarti) 
quite  devoid  of  tentacles  or  tentacular  processes. 
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he  persistentlj  compares  extreme  forms^  and  demands  an 
^reement  in  details  where  a  general  agreement  is  sufficient. 
Tnis  is  not  the  way  to  investigate  or  to  form  a  judgment  of 
the  relationship  of  two  groups :  the  points  of  contact  must 
be  looked  at ;  and  the  outlying  diverging  members  of  the  two 
groups  compared  reallj  do  not  demand  attention,  tending  as 
they  do  to  mislead  the  judgment  by  their  extreme  contrast. 
Thus,  were  we  not  well  acquainted  with  a  great  mass  of  inter- 
mediate forms,  we  should  have  great  difficulty  in  enclosing 
Amphioxua  and  Man  in  one  group.  And,  to  take  another 
case,  the  sponges  and  corals  present  no  greater  chasm  between 
any  two  forms  than  is  presented  by  the  Chaetopod  Aphrodite 
and  a  jH^nta-proglottid.  No  one  hesitates  to  associate  the 
Calcispongiae  with  the  other  sponges ;  and  if  it  can  be  shown 
that  the  Calcispongiae  are  more  or  less  closely  allied  to  someof  the 
Coelenterata,that  demonstration  is  sufficient  so  far  to  connect  the 
whole  of  the  sponges  and  the  whole  of  the  Coelenterata. 

A  third  objection  which  may  be  urged  against  Mr.  Kent  is  the 
evidence  of  conservatism  (which,  indeed,  I  did  not  look  for  in 
him)  and  of  an  undue  regard  for  authority  which  his  paper  ex- 
hibits, and  which  does  not  belong  to  the  spirit  of  science.  The 
five  subkingdoms  which  have  succeeded  to  Cuvier's  four  are 
not  ultimate  natural  facts  ;  they  may  be  doubted,  questioned, 
improved  upon,  and  were  two  years  since  almost  abandoned 
by  Professor  Huxley,  who  once  thought  well  of  them.  Change 
is  the  method  of  progress ;  and  if  there  is  a  disorderly  lumber- 
room  which  demands  a  change  more  pressingly  than  any  other, 
it  is  the  Protozoa,  embracing  as  it  is  sometimes  made  to  doRhizo- 
poda,  Sponges^  and  Infusoria.  It  matters  very  little  that  Pro- 
fessor Hackel  is  "  entirely  upsetting  the  clear  limits  by  which 
a  subkingdom  is  marked  out  and  subdivided  with  the  mutual 
consent  of  the  most  eminent  naturalists  of  the  day.'*  The  emi- 
nence of  the  naturalists  in  question  has  small  concern  for  us 
if  Professor  Hclckel  can  establish  his  arguments ;  and  it  re- 
mains to  be  seen  whether  the  most  eminent  naturalists  will  not 
rather  join  Professor  Hftckel  in  his  work  of  upsetting. 

Fourthly,  the  clearest  evidence  of  weakness  in  Mr.  Kent's 
case  against  Hackel  is  his  assertion  that  the  only  thing  to  be 
done  with  the  Sponges  in  classification  is  to  place  them  in  a 
subkingdom  designated  Protozoa,  in  company,  we  suppose  (for 
Mr.  Kent  does  not  say  what  are  the  limits  of  his  subkingdom), 
with  Monera.  Amceboidea,  Foraminifera,  Gregarinae,  Badio- 
laria,  and  Innisoria.  Mr.  Kent  says  that  if  we  view  the  com- 
posite sponge-organism  as  an  aggregation  of  Amoebae  (or,  as 
Mr.  James-Clark  would  say,  as  far  as  the  Calcispongiae  are 
concerned,  of  flagellate  Monades),  "the  affinity  of  the  Spon- 
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giadse  to  the  Protozoa  rather  than  to  the  Coelenterata  makes 
itself  eminently  conspicuous ;"  and  at  the  same  time  their 
points  of  agreement  with  Coelenterata,  which  he  enumerates. 
"  entitle  them,"  he  says,  "  in  a  natural  and  morphological 
system  of  classification,  to  be  ranked  as  the  highest  represen- 
tatives of  the  Protozoa."  Whjr,  "  viewed  in  this  light,"  the 
Coelenterata  themselves  exhibit  greater  agreement  with  the 
Protozoa  than  with  themselves  as  usually  viewed !  And  it 
is  not  difficult  thus  to  view  all  organisms  as  Protozoa,  since 
the  common  descent  of  organic  beings  from  unicellular 
forms  is  exhibited  in  all  by  a  more  or  less  cellular  structure, 
many  of  the  cells  in  all  cases  agreeing  closely  with  certain 
free-living  amoeboid  and  flagellate  forms.  The  histological 
differentiation  of  the  Spongiadse  is  not  so  great  as  in  many 
Coelenterata* ;  but  it  is  still  carried  so  far  that  it  would  be  as 
justifiable  to  class  a  Hydra  as  a  compound  Protozoon  as  to 
place  a  calcareous  sponge  in  that  position. 

Mr.  Kent's  relegation  of  the  sponges  to  the  Protozoa  will 
probably  not  be  agreed  to  by  those  who  may  still  question  as 
to  what  is  to  be  done  with  tnem,  and  hesitate  about  their  affi- 
nities with  Coelenterata.  There  was  by  no  means  a  rigid 
alternative,  as  Mr.  Kent  seems  to  have  thought;  he  could 
have  left  tne  Sponges  alone,  neither  grouped  as  Protozoa  nor 
as  Coelenterata.  Professor  Huxley  long  since  declared  the 
Protozoa  to  be  as  unnaturally  heterogeneous  a  series  as  Cuvier's 
Radiata;  and  two  years  since^  at  the  College  of  Surgeons, 
whilst  removing  the  Infusoria  to  approximate  them  to  the 
Vermes,  he  indicated  the  Sponges  as  connected  with  the  an- 
cestry of  the  Coelenterata,  though  he  did  not  definitely  part 
them  from  their  old  associates  in  the  lumber-room.  That  the 
Sponges  cannot  rightlv  be  left  in  this  position,  must  be  con-» 
ceded  by  all  who  will  look  into  the  question.  There  is  a  really 
enormous  gap  between  Sponges  and  those  Protozoa  which-come 
nearest  to  them.  The  simplest  sponges  are  aggregates  of  the 
second  order  (that  is,  aggregates  of  such  units  as  an  Amoeba 
or  a  Mortar),  as  are  also  MoUusks,  many  Coelenterates^  many 
Worms,  and  other  forms.  The  compound  Radiolana  and 
Foraminifera  ofier  also  examples  of  secondary  aggregation 
among  Protozoa ;  but  on  comparing  their  state  of  aggregation 
with  that  of  the  sponge,  we  perceive  at  once  a  vast  difierence. 
The  first  is  a  simple  result  of  growth  producing  an  accumula- 
tion of  like  parts,  which  remain  attacned,  but  might  just  as 

*  What  Mr.  Kent  calls  an  essentiall  j  Protozoic  property  in  sponges  (as 
to  the  temporary  character  of  certain  pores)  is  the  property  of  sarcodic  tissue 
in  all  animals ;  and  sponges  are  largely  sarcodic ;  but  this  does  not  make 
them  Protozoic. 
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well  be  separated  as  far  as  their  well-being  is  concerned.  In 
the  Sponge,  on  the  contrary,  a  new  principle  is  detected  at 
work :  the  aggregation  is  arranged  so  that  the  parts  may  work 
for  the  life  of  the  whole ;  there  is  differentiation  and  indivi' 
dualization ;  and  this  process  is  carried  to  a  yery  high  degree ; 
so  that  we  have  endoderm  and  ectoderm,  fibrous  tissue,  sarco- 
dine,  spicular  layers,  antimera,  ciliated  tracts,  a  canal-system 
with  pores  and  osculum,  and  such  complete  highly  indiyi- 
dualized  forms  as  EaplecteUa  and  Orantia.  There  is  not  the 
slightest  trace  of  an  approach  to  this  kind  of  thing  among  any 
Protozoa,  certainly  not  among  Mr.  James-Clark  s  interesting 
forms  of  Flagellata,  which  he  assimilates  to  ciliate  sponges. 
It  is  the  particular  kind  of  individuality  seen  in  sponges  which 
removes  them  so  far  from  their  quondam  associates,  and  de- 
mands consideration  as  to  whether  it  is  a  plan  of  individuali- 
zation peculiar  to  the  group,  and  entitling  them  to  a  solitary 
position,  or  whether  other  organisms  present  the  same  features 
of  structure.  At  the  same  time,  be  it  remarked,  we  may 
look  for  forms  connecting  Sponges  to  some  of  the  Protista ; 
since  the  course  of  development  has  not  improbably  left  some 
examples  belonging  to  a  stage  of  such  an  intermediate  charac- 
ter. Supposing  such  forms  to  be  recognized,  they  must  not 
influence  our  judgment  as  to  the  significance  of  the  high  de- 
velopment of  the  more  elaborately  organized  Sponges. 

Tne  probable  result  of  Professor  HUckeFs  arguments  with 
most  naturalists  will  be,  in  the  first  place,  to  cause  them  to 
admit  the  separation  of  Sponges  from  what  are  generally 
known  as  Protozoa.  He  wul  have  greater  diflSculty  in  getting 
the  association  with  Coelenterata,  and  with  Anthozoa  in 
particular,  admitted. 

In  preceding  paragraphs  it  has  been  pointed  out  that  the 
function  of  the  mouth,  cavity,  and  canal-system  does  not  afiect 
their  homology  or  homogeny :  and  in  the  face  of  such  forms 
B3  Prosycum,  and  the  clearly  demonstrable  ectoderm  and  endo- 
derm and  antimera  of  some  forms  and  the  general  community 
of  plan  which  Sponges  and  Corals  exhibit  (as  even  Mr.  Kent 
allows  in  assenting  to  Prot<iscus)y  it  is  notpossible  to  maintain 
that  the  canal-systems  of  sponges  and  Coelenterata  are  two 
unrelated  structures  having  no  common  genetic  origin.  The 
weight  of  evidence  goes  very  much  in  favour  of  a  common 
origin  for  the  two  sets  of  canals  when  impartially  examined. 
The  possibility  of  the  two,  systems  being  nothing  more  than 
homoplastic  has  to  be  weighed  in  considering  this  matter. 
A  greater  mass  of  evidence  will  certainly  be  welcome  in  the 
way  of  clearing  up  doubt  as  to  the  possible  independence  of 
these  two  systems ;  but  Professor  HacKcl's  facts  go  a  very  long 
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way.  The  degree  of  intimacy  in  which  Sponges  are  to  be 
associated  with  Actinozoa,  Hydrozoa,  and  Ctenophora  is  a 
question  which  Hackel  does  not  attempt  to  decide  as  yet ;  and 
here  Mr.  Kent  has  unintentionally  done  the  brilliant  trofessor 
of  Jena  an  injustice.  He  does  not  definitely  propose,  as  Mr. 
Kent  represents,  to  group  Sponges  with  Corals  as  Thamnoday 
at  the  same  time  placing  Hydromedusse  and  Ctenophora  in 
an  equivalent  group  Medusce ;  this  he  merely  ofiers  as  a  sug- 
gestion of  the  direction  which  affairs  may  have  to  take  on 
account  of  the  closer  affinities  of  Sponges  with  Corals  than 
with  Hydroids*.  He  is  more  inclined  at  present  to  the 
separation  of  Coelenterata  into  these  two  classes,  Spongiae 
and  Acalephae  (or  Cnidae  or  Nematophora  of  Huxley),  the 
latter  including  the  Actinozoa,  Hydrozoa,  and  Ctenophora — 
an  excellent  arrangement,  which  Hackel  does  not  finally  adopt 
because  urticating  cells  are  to  be  found  in  some  worms  and 
moUusks.  The  urticating  cells  of  worms  and  moUusks,  how- 
ever, are  by  no  means  such  remarkable  and  characteristic 
organs  as  those  of  Nematophora.  Whilst  it  is  desirable  to 
associate  sponges  with  the  Coelenterata,  the  fact  that  they 
diverge  from  a  common  stock  must  not  be  forgotten  if  we  wish 
to  exhibit  their  relations  in  a  true  genetic  classification ;  and 
as  yet,  I  venture  to  think,  the  two  groups  cannot  be  placed 
much  nearer  than  within  the  limits  of  a  large  division : 
the  higher  Nematophora  are  not  more  closely  "related  in 
blood  to  the  Sponges  than  is  Aphrodite  to  the  Cestoids,  or  the 
Mammalia  to  AmphioocuSj  allowance  being  made  in  the  com- 
parison for  the  increased  complexity  of  structure  of  the  Worms 
and  Vertebrates. 

Professor  P.  J.  Van  Beneden  of  Louvain  long  since  ex- 
pressed very  much  the  same  opinion  as  to  the  nature  of  Sponges 
as  that  now  advocated  by  HSckel,  and  previously  to  him  by 
Leuckart — ^that  is,  so  far  as  affinities  with  the  Coelenterata 
generally  are  concerned.  Professor  Van  Beneden,  in  his  work 
*  Zoologie  m^cale '  (Paris,  1859,  t.  ii.  p.  394),  written  in  con- 
junction with  Professor  Gervais,  said  of  the  Sponge,  "  C'est 
ranimal  du  type  polype  r^duit  k  sa  plus  simple  expression." 

*  Through  such  a  form  as  Protohydra  it  is  more  easy,  if  we  onlj  look 
to  recent  forms,  to  ima^ne  a  connexion  between  Sponges  and  Coelenterates; 
but  we  must  allow  tnat  in  past  time  there  have  existed  very  simple 
Antbozoa  also,  which  are  not  Imown  to  us  now. 
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VII. — On  the  Origin  and  Development  of  Periphy Uus  testudo. 
Van  der  Hoeven.     By  C.  KiTSEMA*. 

In  the  sixth  volume  (for  1863)  of  the  '  Nederlandsch  Tijd- 
schrift  voor  Entomoloffie,'  Professor  Jan  van  der  Hoeven 
called  attention  to  a  small  Hemipterous  insect  which  frequently 
occurs  on  the  leaves  of  Acer  campestre  and  A.  pseudoptatanus. 
He  named  it  Periphyllus  testudo. 

It  was  observed  m  1852  by  J.  Thornton,  who  gave  it  the 
name  of  PhyUophortis  testudinaiusj  and  regarded  it  ad  the  pupa 
of  a  new  species  of  Aphisy  for  which  probably  a  new  genus 
would  have  to  be  established  f.  Subsequently  (1858)  Lane 
Clarke  mentioned  the  same  little  animal  imder  the  name  of 
Chelymorpha  phyUophora^  and  regarded  it  as  the  pupa  of  a 
form  occupying  a  position  between  the  genera  Aphis  and 
CoccusX.  These  two  writers,  however,  only  give  a  short  ac- 
count of  it.  It  was  afterwards  more  rally  described  and  also 
figured  by  Van  der  Hoeven  as  Periphytlus  testudo^.  This 
zoologist  was  of  opinion  that  it  belonged  to  the  Hemiptera 
Homoptera ;  but  he  could  not  determine  whether  it  would  be 
better  referred  to  the  Aphididae  or  to  the  Coccina,  although  he 
thought  it  was  scarcely  to  be  united  with  the  former. 

It  was  only  in  1867  that  Something  with  regard  to  the 
origin  of  the  animal  in  question  was  brought  to  light,  when 
MM.  Balbiani  and  Signoret  presented  to  the  French  Academy 
of  Sciences  some  communications  upon  it,  which,  imder  the ' 
title  of  "Note  sur  le  D^veloppement  du  Puceron  brun  de 
r^rable,"  were  published  in  the  ^  Comptes  Rendus '  for  the 

*  Translated  from  the  Dutch  by  W.  S.  DaUas,  F.L.S.,  from  a  separate 
impression  communicated  by  the  author,  from  the  Mededeelingen  der  Kon. 
Akad.  van  Wetenschappen,  2^  Keeks,  Deel  iv. 

t  Trans.  Ent.  8oc.  London,  1862,  n.  s.  vol.  ii.  Proc  p.  78. 


instructive 
London, 

§  As  a  reason  for  the  rejection  of  the  generic  names  which  had  been 
proposed  by  Thornton  and  Lane  Clarke,  Van  der  Hoeven  states  that  both 
nad  been  preTiously  employed,  PhyUophora  having  been  made  use  of  for 
genera  of  Urustacea,  Ooleoptera,  Orthoptera,  and  Diptera;  whilst  a  genus 
of  Coleoptera  had  been  established  by  Chevrolat  under  the  name  of  Che^ 
lytnorpha  as  early  as  1884.  I  cannot,  however,  see  clearlv  why  Van  der 
Hoeven  changed  the  specific  name  of  tesiudinatus,  given  oy  Thornton  to 
this  animal,  mto  testudo,  and  I  believe  that  there  is  no  reason  for  so 
doing.  But,  as  it  will  appear  that  in  this  case  a  larval  form  of  a  long- 
known  and  described  insect  has  received  a  distinct  name,  which  therefore 
must  sink,  I  have  thought  it  better  to  abstain  from  a  stnct  application  of 
the  law  of  priority,  and  to  adopt  Van  der  Hoeven's  name  in  this  paper, 
than  to  increase  still  further  the  number  of  synonyms. 
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17th  June  in  that  year  ♦.  As  the  result  of  their  investigation, 
they  state  that  Periphyllus  testudoy  Van  der  Hoeyen,  of  which 
neither  a  new  ffenus  nor  even  a  new  species  is  to  be  formed,  is 
nothing  more  man  an  abnormal  infertile  form  of  Aphis  aceris^ 
Linn.,  and  that  this  form  is  produced  from  individuals  iden- 
tical with  those  from  which  normal  larvae,  capable  of  further 
development  and  of  reproduction,  originate ;  nay,  they  some- 
times even  ascertainea  that  the  same  mother  produced  both 
forms. 

Hence  we  can  only  regard  the  Periphylli  as  a  constant  va- 
riation from  the  specific  type,  produced  by  normal  generations. 

Bearing  in  mind  the  observations  of  Landoisf  concerning 
the  law  of  sexual  development  of  insects,  from  which  we  learn 
that  in  them  the  sexes  simply  depend  upon  the  conditions  of 
nutrition  to  which  the  larvae  have  oeen  subjected,  the  authors 
come  to  the  conclusion  that,  although  the  abnormal  plant-lice 
{Periphylli)  are  entirely  destitute  of  the  power  of  propagation, 
either  by  sexual  reproauction  or  by  any  other  means,  we  must 
not  conclude  that  tneir  conditions  of  nutrition  might  not  sub- 
sequently be  so  modified  that  with  the  sexual  characters  they 
might  acquire  the  power  of  imlimited  direct  propagation ;  so 
that  these  abnormal  individuals  would  then  m  tneir  turn  be- 
come the  origin  of  a  new  species,  produced  by  variation  from 
one  specific  type. 

In  the  spring  of  1868,  whilst  still  imacquainted  with  the 
investigation  just  noticed,  I  had  made  some  passing  observa- 
tions upon  the  same  subject.  The  results  of  these  investiga- 
tions, continued  and  completed  in  1869,  will  be  stated  in  omer 
in  the  following  pages. 

As  early  as  the  beginning  of  Februaiy,  I  observed  upon  a 
tree  oi  Acer  psevdoptatanus  (Linn.)  young  larvae  of  a  species  of 
plant-louse ;  and  on  closer  examination  of  a  small  branch,  I 
also  found  on  the  bark,  especially  in  the  axils  and  at  the  base 
of  the  buds,  the  glistening,  black,  oval  eggs  from  which  they 
had  issued. 

These  larvae  were  about  0*5  millim.  in  length,  and  of  a  dark 
^reen  or  nearly  black  colour.  After  changing  their  skins  five 
times,  they  had  become  developed,  at  the  end  of  March,  into 
wingless  nurses  3  millims.  in  length,  strongly  inflated  and  of  a 
dark-green  or  brown  colour,  which  quicldy  began  to  produce 
light-green  larvae ;  and  these,  in  the  latter  half  of  April,  after 

*  This  memoir  is  translated  into  English  in  the  '  Annals  and  Magazine 
of  Natural  History/  ser.  3. 1867j  voL  xx.  pp.  140-162,  and  is  transferred 
from  this  without  change,  but  with  the  addition  of  a  figure  of  PeriphyUus 
tedudOf  into  Hardwick's  *  Science  Gossip  *  for  Sept  of  tiie  same  year. 

t  Comptes  Rendus,  February  4, 1867. 
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changing  the  skin  only  four  times,  attained  their  adult  state. 
In  this  state  some  of  them  were  winged,  others  wingless. 

With  the  first  generation,  by  means  of  Walker's  "  Descrip- 
tions of  Aphides  "  (Ann.  &  Maff.  Nat.  Hist.  ser.  2.  toI.  i.  et 
seqq.)y  I  had  already  determined  tne  species  to  h^  Aphis  o/ceris 
(Lum.) ;  and  this  was  confirmed  by  the  comparison  of  the 
winged  individuals  of  the  second  generation  with  Kaltenbach's 
and  Koch's  descriptions  of  this  species. 

After  the  nurses  of  the  second  generation  had  brought  forth 
many  younff  which  perfectly  agreed  with  the  first  life-phases 
of  their  momers,  I  saw,  in  accordance  with  i^albiani's  results, 
that  individuals  were  bom  which  I  immediately  recognized  as 
PeriphyUiLS  testudo.  The  ordinary  larvae  were  farther  deve- 
loped, and  about  the  middle  of  May  had  become  winged  and 
wingless  nurses,  whilst  the  PeriphylU  had  remained  imaltered. 

The  third  generation,  again,  m  their  turn  gave  birth  at  first 
to  ordinary  larvae  and  afterwards  to  Periphytlij  the  latter  even 
in  greater  number  than  had  been  produced  by  the  second  ge- 
neration. I  was  now  much  surprised  by  findmg  among  these 
larvae  examples  which  distinctly  formed  a  transition  between 
the  two  larval  forms  (the  ordinary  larvae  and  the  PeriphylU). 
as  in  them  the  leaf-like  appendages  were  fewer  in  number  ana 
more  narrowly  lanceolate,  and,  indeed,  in  some  of  them  passed 
gradually  into  hairs.  All  these  transitional  forms  were  desti- 
tute of  the  regular  figures  which  occur  upon  the  back  of  the 
PeriphylU  J  but  possessed  the  two  rows  of  setigerous  tubercles 
and  the  two  honey-tubes  which  we  find  on  the  dorsal  surface 
of  the  ordinary  larvae,  but  which  are  wanting  in  the  PeriphylU, 
These  indiviauals  became  farther  developed,  and,  after  the 
first  change  of  skin,  were  exactly  like  the  ordinary  larvae. 

The  members  of  this  fourth  generation,  except  the  Peri- 
phyUiy  had  become  perfect  nurse-individuals  in  the  latter  part 
of  May,  and  began  to  propagate  as  such,  but  not,  as  in  the 
case  of  the  two  preceding  generations,  at  first  by  ordinary 
larvae  and  afterwards  by  PeriphylU^  but  vice  versdy  first  by  a 
number  of  PeriphylU j  then  by  a  few  transitional  forms,  and 
finally  by  a  comparatively  small  number  of  ordinary  larvae. 

These  larvae,  nowever,  died  by  a  neglect  on  my  part :  so 
that  I  was  unable  to  acquire  certainty  as  to  a  conjecture  wliich 
had  occurred  to  me — ^namely,  that  the  nurses  of  this  fifth  ge- 
neration would  propagate  solely  by  PeriphyUi. 

Nevertheless  I  did  not  omit  to  continue  the  careful  observa- 
tion of  the  PeriphylU  of  difierent  generations.  Up  to  the  end 
of  August  I  could  not  detect  even  the  smallest  change  in 
them.  At  that  time,  however,  they  became  thicker  in  the 
body,  and  on  both  sides  of  the  back  some  darker  contents 
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began  to  show  throuffh  the  inteeument.  After  this,  in  the 
beginning  of  September,  I  found  PeriphyUi  changing  their 
skins. 

After  this  first  moult  they  agreed  exactly  with  the  second 
life-phase  of  the  ordinary  larvae,  while  a  fortnight  later  they 
had  attained  their  perfect  state,  in  which  they  were  all  wing- 
less. These  nurses  began  immediately  to  propagate  by  light- 
yellow  ordinary  larvae,  which  at  the  end  of  September  changed 
their  skin  for  the  last  time,  and  remained  wingless  like  their 
mothers.  The  larvae  bom  from  these  nurses  agreed  very 
nearly  with  thos^  of  the  preceding  generation,  and  became 
developed  before  the  middle  of  October  into  winged  male  and 
wingless  female  imagos,  which  quicklj  paired,  after  which 
the  females  attached  about  eight  brownish-yellow  eggs  to  the 
bark  of  the  maple  tree.  These  eggs  slowly  became  black, 
and  in  the  beginning  of  February  1870  will  again  furnish  the 
first  generation  of  Aphis  aceris  (Linn.). 

Having  reached  the  end  of  my  memoir,  I  will  briefly  run 
over  the  results  to  which  the  investigation  described  has  led. 

In  the  first  place,  it  is  proved  that  Periphylhis  testudo  (V. 
d.  Hoev.)  is  not  a  oistinct  species,  but  a  pecmiar  larval  form 
of  Aphis  aceris y  occurring  in  the  earliest  period  of  its  life. 

In  the  second  place,  that  this  larval  form  is  not,  as  has 
hitherto  been  supposed,  incapable  of  further  development,  but 
that  it  is  merely  subjected  to  a  long-continued  cessation  of 
development  in  its  first  stage,  by  which  the  multiplication  of 
the  above-mentioned  species  of  Aphis  is  greatly  limited. 

In  the  third  place,  that  it  is  produced  only  hj  the  genera- 
tions in  which  both  winged  and  wingless  individuals  occur. 

In  the  fourth  place,  that  it  is  produced  both  from  the  winged 
and  wingless  nurses,  in  association  with  the  ordinary  larval 
form  which  imdergoes  a  rapid  development,  and  with  indivi- 
duals which  form  a  sort  of  transition  to  the  latter.  And 
in  the  fifth  place,  that  in  the  successive  generations  the  Peri- 
phylli  contmually  increase  in  number,  whilst  the  number  of 
the  ordinary  larvae  diminishes,  and,  indeed,  to  such  a  degree 
that  the  fourth  generation  (that  is  to  say,  the  third  from  which 
PeriphyUi  are  bom)  only  produces  a  few  ordinary  larvae. 
From  this  I  think  we  may  conclude  that  nothing  but  Peri- 
phyUi are  produced  from  the  fifth  generation,  which,  in  my 
case,  unfortunately  died.  Should  this  actually  prove  to  be 
the  case,  it  would  serve  especially  to  prevent  any  very  great 
increase  of  this  species  during  the  summer. 
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BIBLIOGRAPHICAL  NOTICE. 

Eminent  Men  of  the  Day,     Photographed  by  G.  C.  Wallich,  M.D. 
Scientific  Series.     London  :  Van  Voorst,  1870. 

We  are  pretty  well  accustomed,  in  our  jonmeyings  through  some 
of  the  principal  streets  of  London,  to  see  photographic  portraits  of 
those  scientific  men  whose  names  occupy  the  largest  space  in  the 
estimation  of  the  general  public.  Some  of  these  "  counterfeit  pre- 
sentments" are  undoubtedly  good;  but  others  are  deficient  in 
those  qualities  of  artistic  effect  which  to  a  great  extent  constitute 
the  charm  of  a  portrait,  whilst  others  are  so  bstdly  managed  in  every 
respect  that  the  distingmshed  originals  must,  we  should  think,  ex- 
perience a  sad  twinge  when  they  catch  a  glimpse  of  likenesses  which 
are  little  better  than  caricatures. 

No  such  reproach  can  be  laid  upon  Dr.  Wallich,  whose  portraits 
of  sixteen  of  our  leading  scientific  men,  now  just  published  by  Mr. 
Van  Voorst,  really  leave  little  to  be  desired.  All  of  them  are  nearly 
perfect  likenesses ;  and  to  some  the  praise  of  actual  perfection  is  due. 
All  are  vignetted  and  printed  with  a  care  which  brings  out  the  more 
delicate  shades  wonderfully,  whilst  Dr.  Wallich's  personal  acquaint- 
ance with  his  sitters  has  enabled  him,  in  most  cases,  to  select  the 
best  positions  for  developing  their  characteristic  expression. 

The  first  volume  of  the  *  Scientific  Series,'  now  before  us,  inclu- 
ding as  it  does  the  Presidents  of  nine  of  our  principal  societies,  of 
course  is  by  no  means  exclusively  devoted  to  naturalists ;  neverthe- 
less, if  we  regard  geology  as  a  branch  of  natural  history,  eleven  of 
the  sixteen  portraits  are  those  of  men  in  whom  naturalists  gene- 
rally must  take  an  interest.  Thus  we  have  a  most  admirable  and 
characteristic  likeness  of  Professor  Owen ;  an  equally  fine  one  of 
Mr.  Bentham,  the  President  of  the  linnean  Society ;  a  likeness  of 
Professor  Huxley,  in  which  that  genially  thoughliul  expression 
&miliar  to  his  friends  has  been  most  happily  reproduced ;  an  excel- 
lent portrait  of  Dr.  Hooker,  perhaps  the  best  in  the  book,  and  one 
of  Lord  Walden,  which  almost  equals  this.  The  portrait  of  General 
Sabine,  who,  as  President  of  the  Boyal  Society,  may  rank,  at  officio, 
as  a  naturalist,  is  also  remarkably  characteristic,  as  are  those  of  Sir 
Roderick  Murchison,  Sir  Charles  Lyell,  Professor  Ramsay,  and  Mr. 
Prestwich,  and  especially  that  of  Professor  Stokes,  the  Secretary  of 
the  Royal  Society.  The  other  portraits  are  those  of  Professor 
Tyndall,  Sir  William  Logan,  Director  of  the  Geological  Survey  of 
Canada,  Mr.  Lassell,  the  President  of  the  Royal  Astronomical  So* 
ciety,  the  Rev.  J.  B.  Reade,  President  of  the  Royal  Microscopical 
Society,  and  Professor  Williamson,  President  of  the  Chemical  Society. 

Artistically  the  best  of  these  portraits  are  those  of  Mr.  Bentham', 
Sir  William  Logan,  and  the  Rev.  J.  B.  Reade. 

That  we  have  referred  specially  above  to  the  qualities  of  individual 
portraits  is  due  rather  to  the  desire  of  expressing  the  pleasure  which 
we  have  felt  personally  in  obtaining  a  series  of  such  interesting  pic- 
tares,  than  to  any  feeling  that  it  was  necessary  to  speak  in  terms 
of  praise  or  blame  of  any  particular  one.     Wlien   we  have  said 
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that  all  are  very  good  and  some  adxDirable,  there  is  little  occasion 
for  special  criticism.  We  can  only  hope  that  the  success  of  this  de- 
gant  little  volame  may  be  such  as  to  induce  the  artist  and  his  pub- 
lisher to  continue  their  undertaking,  and  to  furnish  us  in  the  same 
form  with  a  complete  scries  of  these  portraits,  which  will  be  of  the 
highest  value  hereafter  as  illustrations  to  the  history  of  science. 


PROCEEDINGS  OF  LEARNED  SOdETIES. 
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April  28,  1870.— Dr.  William  Allen  Miller,  Treasurer  and 
Vice-President,  in  the  Chair. 

"  On  the  Organs  of  Vision  in  the  Common  Mole."  By  Robkrt 
James  Lee. 

The  eye  of  the  Common  Mole  and  the  structures  connected  with 
it  undergo  some  remarkable  changes  during  the  growth  of  the  ani- 
ma].  The  gentleman  who  does  me  the  honour  to  present  the  results 
of  an  investigation  into  that  subject  to  the  Royal  Society  was  desi- 
rous that  it  should  be  undertaken  in  order  to  ascertain  the  cause 
of  the  anomalous  condition  in  which  the  organ  of  rision  is  found  in 
the  adult  Mole. 

It  was  the  suggestion  of  Mr.  Solly  that  an  examination  of  the  eye 
of  the  vounff  or  foetal  Mole  might  assist  in  the  explanation ;  for 
Mr.  Solly  had  reflected  much  on  the  subject,  and  entertained  reasons 
for  believing  that  such  an  inquiry  would  be  attended  with  a  satisfac- 
tory result. 

It  is  known  that  there  is  distinct  evidence  of  the  existence  of  an 
ere  and  other  parts  concerned  in  the  endowment  of  sight  in  many  of 
the  various  species  of  the  Mole  genus.  To  what  extent,  however,  the 
defective  state  of  the  organs  permit  of  sight,  or  whether  the  animal 
is  totally  blind,  are  Questions  still  undecided. 

That  the  organs  ot  vision  in  the  young  Mole  would  be  found  in  a 
more  perfect  state  than  in  mature  age  was  what  Mr.  SoUy  anticipated, 
while  he  conjectured,  for  physiological  reasons,  that  the  cause  of  the 
dififereuce  between  them  would  be  found  to  be  a  process  of  atrophy 
or  degeneration  in  the  various  structures  essential  for  the  enjoyment 
of  signt. 

The  specimens  sent  me  for  the  purpose  of  examination  consisted 
of  a  female  Mole,  which  appeared,  from  its  dimensions,  to  have  at- 
tained the  full  period  of  development,  if  it  had  not  somewhat  exceeded 
it,  and  of  six  unborn  young  about  an  inch  and  a  quarter  long^  and, 
as  far  as  I  could  judge,  beyond  the  middle  of  the  pmod  of  gestation. 

Before  entering  into  anatomical  details,  I  venture  to  review  briefly 
the  researches  which  have  been  made  by  anatomists  into  this  sub- 
ject. A  summary  of  the  views  entertained  by  those  who  preceded 
im  is  given  by  Gottfried  Treviranus,  in  his  work  publislied  in  1820, 
'  Vermischte  Schriflen,  anatomischer  and  physiologiicher  Inhalt,' 
in  the  chapter  on  the  Nerves  of  Sense  in  Mammalian  Animals. 
From  this  account  it  appears  that  it  was  Zinn  who  first  described  an 
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0]ptic  nerre  in  the  Mole,  and  declared  it  to  be  a  branch  of  that  divi- 
•ion  of  the  fifth  pair  of  nerres  which  is  distributed  to  the  nose. 

The  description  by  Zinn  was  publbhed  in  the  fourth  Yolume  of 
the  Commentaries  of  the  Royal  Society  of  Gottingen.  **  The  optio 
nerve/'  he  says,  **  is  long  and  of  considerable  tenuity.  Its  origin  is 
the  same  as  that  of  the  ver^  large  nerve  which  passes  to  the  pro* 
boscis.  It  takes  a  long  obhque  course,  lying  above  the  muscles  of 
the  nose,  and  passing  in  an  outward  and  backward  direction,  sur- 
rounded by  dense  structures,  is  finally  inserted  into  the  posterior 
part  of  the  globe  of  the  eye  in  the  liaeof  the  axis  of  vision." 

In  1813Tiedemann  published  a  description  of  the  optic  nerve 
and  the  fifth  pair,  which  differed  in  a  very  important  respect  from 
the  account  given  by  Zinn ;  for  he  says  that  although  the  optic 
nerves  are  small  and  difficult  to  distingmsh,  yet  they  exist  as  separate 
nerves,  and  PJ^j^sent  the  same  general  character  as  in  most  of  the 
mammalia.  Iledemann  carried  his  investigations  still  further,  and 
declared  the  absence  of  the  third,  fourth,  and  sixth  pairs  of  nerves. 
He  described  certain  filaments,  yrhv^  he  stated  to  be  unconnected 
with  the  optic  nerve,  and  to  be  similar  to  those  branches  which  are 
found  in  the  tissues  around  the  eye  in  other  animals.  The  absence 
of  the  third,  fourth,  and  sixth  pairs  of  nerves  was  subsequently 
asserted  also  by  Carus ;  but  his  account  of  the  origin  and  termination 
of  the  optic  nerves  is  not  quite  intelligible  to  me.  It  apoears,  how- 
ever, that  the  conclusions  of  Treviranus  and  Carus  agreea  that  there 
was  some  connexion  between  the  optic  nerve  and  the  fifth,  which 
sufficed  to  supply  the  Mole  to  a  certain  degree  with  the  sense  of 
«ight.  Indeed  the  chief  physiological  fact  which  Treviranus  endea- 
Tomred  to  establish  in  the  chapter  of  the  work  alluded  to,  was  that 
the  nerves  of  one  particular  and  special  sense  were  capable,  under 
certain  circumstances,  of  becoming  endowed  with  the  |)roperties  of 
nerves  of  another  and  different  sense.  "The  fifth  pair  of  nerves 
in  some  mammalia  supply  the  place  of  the  most  important  nerve  of 
sense,"  is  the  introductory  sentence  in  the  chapter ;  or,  in  other 
words,  a  nerve  of  touch  and  feeling  may  become  a  nerve  of  nght— that 
is,  sensitive  to  Uie  rays  of  light ;  and  he  concludes  the  chapter  thus :— ^ 
**  I  cannot  but  agree  with  Carus  that  the  optic  nerve  and  the  fifth 
brandi  enter  into  connexion  in  the  eye  to  produce  the  retina."  This 
opinion  met  with  opposition  from  Prof.  Miiller,  who  controverted  it 
by  the  statement  that  true  optic  nerves  had  been  exhibited  to  him 
by  Dr.  Henle  (Baly*s  translation,  p.  842). 

From  a  remark  of  M.  P.  G.  PeUetnn,  in  his  *  M^moire  sur  la 
SpAiialit^  des  Nerfs  des  Sens,'  quoted  by  Mr.  Solly  in  his  work 
on  the  Brain,  it  would  appear  that  that  anatomist  had  made  a  ver}" 
careful  examination  of  the  organs  of  vision,  both  in  the  adult  and 
fcetal  Mole,  for  he  "  recommends  the  dissection  of  either  foetal  Moles, 
or  very  young  ones,  in  whom  the  optic  foramen  is  still  distinct." 
The  importance  of  this  remark  consists  in  the  proof  that  Pelletan 
had  observed  that  the  optic  foramina  undergo  some  change  sub- 
sequent to  the  birth  of  the  animal. 

Von  Siebold  has  published  the  results  of  investigations  into  the 
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difference  between  the  eyes  of  certain  species  of  Talpa.  "  The  tjtm 
are  rudimentary/*  he  says,  "  in  the  Mole  and  SpaUut  typhlus,  which 
live  underground ;  and  above  all  in  Talpa  emca  and  the  Chryso- 
chlores  are  the  eyes  rudimentary.  Thev  are  a  little  more  developed 
in  the  Shrews  and  the  Common  Mole.  According  to  OlUvier 
(Bulletin  de  la  Soci^t^  Philomathique,  vol.  ii.  No.  38»  p.  105),  all  the 
ordinarv  elements  of  the  eye  are  found  in  Spalax  typhlus.^* 

Leydig,  in  his  *  Uandbuch  der  Histoiofi;ie/  has  some  important 
remarks  on  the  eyes  of  blind  animals,  and  has  described,  in  Muller's 
'Archives,'  1854,  p.  346,  the  cellular  structure  of  the  lens  of  the 
Mole's  eye,  as  presenting  the  character  of  embryonic  structure,  from 
which  he  concludes  that  the  lens  remains  in  its  primitive  embryonic 
condition. 

Mr.  Solly's  investigations  were  directed  to  the  state  of  the  optic 
commissures  at  the  base  of  the  brain.  "  In  the  Mole,"  he  says,  "  in 
which  the  optic  nen'es  are  so  extremely  minute  that  they  have  often 
escaped  detection,  and  are  by  many  authors  described  as  entirely 
wanting,  these  commissural  fibres  are  found  distinctly  crossing  the 
base  of  the  skull  opposite  the  usual  situation  of  the  opdc  commis- 
sure ;  while  the  small  black  speck,  evidently  the  rudiment  of  the  eye, 
is  supplied  by  a  minute  branch  from  the  fifth  pair  "  (p.  289,  op.  eii.). 

In  rrof.  Owen's  work  on  the  *  Comparative  Anatomy  and  Physio- 
logy of  Vertebrates '  (vol.  iv.  p.  246),  the  organ  of  sight,  like  that 
of  smell,  is  stated  to  be  "  wanting  in  a  few  mammab,  the  eyeball 
being  reduced  to  the  size  and  condition  of  the  ocellus  in  Amblyopsu, 
and  to  its  simple  primitive  office  of  taking  cognizance  of  light,  a 
filament  of  the  fifth  aiding  a  remnant  of  the  proper  optic  nerve. 
The  Moles,  especially  the  Italian  kind,  Talpa  C€Bca,  and  Mole-rat8» 
exemplify  this  condition,  in  which,  as  in  Spalax  typhlus,  the  skin 
passes  over  the  ocellus  without  any  palpebral  opening  or  loss  of  hair." 

Mr.  Herbert  Mayo  has  given  a  similar  description  in  his  *  Phy- 
siology,' and  has  supplemented  it  by  a  drawing,  in  which  the  fifth  nerve 
is  represented  as  sending  a  filament  directly  to  the  globe  of  the  eye. 

From  the  above  enumeration  of  the  views  entertained  by  anato- 
mists regarding  the  eye  and  optic  nerve  of  the  Mole,  it  is  apparent 
that  attention  has  been  directed  by  some  to  the  eye  in  particular, 
and  to  the  structures  intimately  connected  with  it,  while  others  have 
arrived  at  their  conclusions  from  examination  of  the  interior  of  the 
skull  and  the  optic  region  of  the  brain. 

It  remained  therefore  to  ascertain  the  condition  of  the  optic  nerve 
in  the  posterior  part  of  the  orbit,  especially  that  portion  of  the  nerve 
which  lies  in  the  optic  foramen,  and  thus  endeavour  to  connect  the 
appearances  described  in  the  eye  with  those  observed  at  the  base  of 
the  brain. 

It  is  proposed  to  give  an  account  of  the  dissection  of  the  full- 
grown  Mole,  in  order  to  contrast  the  state  of  the  eye,  the  optic 
nerve,  and  the  cranium  with  that  which  those  parts  present  in  the 
foetal  Mole,  following  such  an  arrangement  of  the  facts  that  the 
important  points  of  difference  shall  be  apparent  without  separate 
comparison. 
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The  eye  of  the  Common  Mole  presents  the  appearance  of  a  minute 
black  and  shining  head,  closely  attached  to  the  skin  of  the  head, 
and  concealed  by  the  hair  so  completely  that  it  is  difficult  sometimes 
to  discoTcr  it.  In  removing  the  skin  the  small  globe  is  easily  de- 
tached at  the  same  time,  and  no  indication  remains  of  the  exact 
position  in  which  it  was  situated.  This  shows  that  in  the  Mole  the 
cavity  of  the  orbit  is  wanting,  and  that  the  structures  usually  found 
in  the  vicinity  of  the  eye  are  in  a  different  condition  from  that  which 
they  present  in  other  mammalia.  It  is  necessary,  therefore,  to  divide 
the  skin  around  the  base  of  the  eye  in  order  to  preserve  the  connexion 
between  the  globe  and  the  subjacent  tissues. 

Beneath  the  eye,  and  forming  a  basis  on  which  it  rests,  is  *'  a  firm 
mass  of  cellular  fibrous  tissue  which  assumes  On  dissection  a  fusiform 
shape,  with  an  attenuated  portion  passing  towards  the  base  of  the 
skull."  The  filament  becomes  so  exceedingly  delicate  in  the  deeper 
part  of  the  orbit  that  the  difficulty  of  ascertaining  its  precise  con- 
dition is  probably  the  reason  of  the  difference  of  opinion  on  the 
sabject. 

In  Mr.  Solly's  specimen  there  was  found  to  be  no  attachment 
Whatever  of  the  filament  to  the  base  of  the  skull ;  but  in  a  former 
dissection  of  a  smaller,  and  probably  younger  specimen,  the  con- 
tinuity between  the  bone  and  the  tissue  was  evident. 

The  filament  of  tissue  above  described,  and  the  connexion  which 
it  formed  between  the  eye  and  the  skull,  induced  me  to  examine  it 
microscopically,  in  order  to  ascertain  whether  it  contained  nervous 
fibres,  or  possessed  any  of  the  characters  of  the  optic  nerve. 

It  exhibited  a  tendency  to  divide  in  a  longitudinal  direction  when 
needles  were  applied  to  it,  and  presented  the  appearance  of  cellular 
tissue,  without,  however,  any  trace  of  nerve-fibre.  It  will  be  seen 
nevertheless,  from  the  description  of  the  optic  nerve  in  the  foetal 
Mole,  that  this  delicate  thread  is  the  only  vestige  which  remains  of 
that  important  part  of  the  organs  of  vision  in  the  full-grown  Mole. 

With  regard  to  some  minute  branches  of  nerves  and  blood-vessels 
which  pass  into  the  tissue  forming  the  base  of  the  eye,  both  on  its 
outer  and  inner  side,  it  is  not  in  my  power  to  say  definitely  from 
whence  they  cx>me,  as  their  minute  size  prevented  me  from  tracing 
them  in  the  deeper  part  of  the  orbit  to  their  points  of  exit  from  the 
skull. 

The  eye  of  the  full-grown  Mole  presents  a  surface  uniformly 
black  and  glistening,  in  which  there  is  no  indication  of  a  cornea  and 
sclerotic  dbtinct  from  one  another,  nor  any  evidence  of  an  iris  or 
pupillary  aperture.  Within  the  globe,  when  ruptured  with  the 
points  of  needles,  a  layer  of  black  pigmentary  particles  was  found 
to  line  the  internal  surface  of  the  dense  structure  which  corresponds 
to  the  sclerotic. 

In  addition  there  was  a  confused  mixture  of  grey  and  white 
granular  substance,  in  which  there  was  no  distinct  evidence  of  re- 
mains of  the  usual  contents  of  the  globe  of  the  eye,  though,  as  will 
be  seen,  those  structures  exist  in  foetal  life. 

The  specimens  were  sent  to  me  preserved  in  alcohol,' consequently 
the  brain  wiis  firm^  and  easy  to  he  reibaoved  entire  from  the  cranium. 
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On  raising  the  anterior  lobes  gently  from  the  base  of  the  skull, 
it  was  ascertained  that  no  nerves  connected  the  brain  with  the  bone 
anterior  to  the  fifth  pair.  The  base  of  the  brain  also  exhibited  an 
entire  absence  of  the  optic  nerves  beyond  a  vestige  in  a  very  minute 
chiasms,  as  described  by  Mr.  Solly. 

On  examining  the  internal  surface  of  the  base  of  the  skull,  the 
usual  foramina  for  the  optic  nerves  are  found  to  be  wanting,  a  con- 
dition which  is  observed  with  facility  in  the  dried  specimens  in 
the  Museum  of  the  Royal  College  of  Surgeons.  Among  these  there 
is  one  in  which  there  is  a  vestige  of  an  optic  foramen  on  the  left  side 
of  the  head,  while  on  the  opposite  side  the  surface  is  smooth  and 
perfect. 

In  the  arrangement  of  the  details  which  have  been  given  above 
of  the  appearances  observed  in  the  course  of  the  examination,  atten- 
tion has  oeen  directed  to  three  points  in  particular,  namely  to  the 
condition  of  that  part  of  the  optic  nerve  which  is  situated  externally 
to  the  skull,  and  which  exists  as  a  mere  thread  of  connective  tissue ; 
secondly,  to  the  eye  itself,  and  the  structures  within,  so  far  as  it 
was  necessary  to  consider  them  in  their  efficiency  for  (^tical  pur- 
poses ;  thirdly,  to  the  internal  surface  of  the  skull  in  its  relation  to 
thejpart  of  the  brain  from  which  the  optic  nerves  take  their  origin. 

The  following  description  of  the  various  structures  in  the  foetal 
Mole  will  be  more  general  than  the  above  account  of  them  in  the 
full-grown  Mole,  as  five  specimens  instead  of  one  were  examined. 

On  the  removal  of  the  skin  and  a  layer  of  muscular  tissue  sub* 
jacent,  a  part  of  the  globe  of  the  eye  is  exposed.  When  the  whole 
side  of  the  face  and  the  temporal  region  are  dissected,  the  eye  is 
found  to  be  in  dose  proximity  to  the  large  branch  of  the  htdal 
nerve. 

The  eye  has  the  usual  appearance  presented  by  the  organ  in  most 
foetal  mammalia ;  in  form  globular,  and  in  size  proportionate  to  the 
head  of  the  animal ;  the  cornea  translucent ;  the  sclerotic  perfectly 
distinct,  and  of  dense  white  tissue ;  the  iris  apparent  through  the 
cornea,  with  a  clear  pupillary  aperture. 

Between  the  eye  and  the  facial  nerve  a  small  portion  of  the  optic 
nerve  is  seen  in  the  superficial  dissection,  and  appears  to  form  an 
upright  peduncle  for  the  globe. 

It  is  necessary  to  divide  the  seventh  pair  in  order  to  examine  the 
deeper  parts  of  the  orbit.  When  the  dissection  is  completed,  and 
the  optic  nerve  exposed  in  its  whole  extent,  from  the  eye  to  the  base 
of  the  cranium,  the  branches  of  the  fifth  pair  of  nerves  are  brought 
into  view.  The  main  branch  of  the  second  division  of  the  fifth  nerve 
lies  a  little  below  the  optic  nerve,  parallel  with  it,  and  supplies  large 
and  numerous  branches  to  the  anterior  part  of  the  face.  There  is 
no  necessity  to  describe  minutely  the  appearance  presented  in  the 
deep  dissection  of  the  orbit,  as  I  observed  nothing  unusual  to  re- 
quire particular  notice.  There  are  some  minute  muscles  attached 
to  the  globe  which  do  not  admit  of  separation  into  dbtinct  parts, 
but  completely  surround  the  posterior  half  of  the  globe. 

To  trace  the  optic  nerve  through  its  foramen  to  the  brain  was 
successfully  accomplished  in  only  one  dissection.    After  exposing 
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the  optic  neire  and  the  eye  completely,  all  the  surrounding  parts 
were  removed,  and  a  section  made  through  the  skull  so  as  to  exnibit 
a  lateral  yiew  of  the  interior  of  the  cranium. 

The  brain  itself  was  disorganized  in  all  the  young  specimens ;  but 
in  the  dissection  just  alluded  to  the  optic  nerre  was  seen  to  pass 
through  the  base  of  the  skull,  and  to  enter  the  membranes  to  a  short 
distance,  so  that  it  would  have  been  possible,  if  the  brain  had  re- 
mained perfect,  to  trace  it  to  its  origin. 

With  r^;ard  to  the  eje  itself,  no  difficulty  was  experienced  in  se- 
psratiDg  the  iris,  choroid,  and  lens.  The  other  structures  usually 
exifltii^  in  the  eye  had  been  so  long  subjected  to  the  influence  of  the 
alcdiolthat  I  could  not  determine  their  condition. 

It  must  necessarily  happen  that  many  interestuig  obserrations  are 
made  in  the  course  of  an  investigation  like  that  which  has  been 
briefly  described,  and  many  minute  details  might  have  been  added 
to  this  account ;  but  it  appeared  to  me  to  be  desirable  to  limit  the 
details*  as  far  as  possible,  to  those  which  were  sufficient  to  establish 
the  jremarkable  physiological  fact  that  the  Mole,  at  the  time  of  birth, 
is  endowed  with  organs  of  vision  of  considerable  perfection,  while  in 
mature  age  it  is  deprived  of  the  means  of  sight  in  consequence  of 
certain  changes  which  take  place  in  the  base  of  the  skull,  terminating 
in  the  destruction  of  the  most  important  structures  on  which  the 
enjoyment  of  the  sense  of  sight  depends. 

May  6, 1870.— lieut-General  Sir  Edward  Sabine,  K.C.B., 
President,  in  the  Chair. 

Tbk  Bakkrian  Lbctxtrb  was  delivered  by  John  W.  Dawson, 
LL.D.,  F.B.8.,  &c..  Principal  and  Vice-chancellor  of  M'Gill  Coll^, 
Montreal,  ''On  the  Pre-Carboniferous  Floras  of  North-Eastem 
America,  with  especial  reference  to  that  of  the  Brian  (Devonian) 
Period."    The  following  is  an  Abstract. 

The  attention  of  the  author  was  first  directed  to  the  Devonian  as 
distinguished  from  the  Carboniferous  flora  by  the  discovery,  on  the 
part  of  Sir  W.  E.  Logan,  in  1843,  of  some  remarkable  remains  of 
plants  in  the  Sandstones  of  Grasp^,  Canada*  In  1859,  after  visiting 
Gasp^  to  study  these  plants  in  situ,  the  author  published  descrip- 
tions of  them,  and  more  particularlv  of  the  two  characteristic  Lower- 
Devonian  eenera  Prototaxites  and  Psilophyton,  in  the  Journal  of 
the  Geological  Society. 

Subsequently  additional  material  was  obtained  by  personal  inves- 
tigation of  the  Devonian  of  Maine  and  New  Brunswick,  and,  through 
the  kindness  of  Prof.  James  Hall,  from  that  of  New  York.  These 
additional  plants  were  also  published  in  the  Journal  of  the  Geological 
Society. 

Still  more  recently,  a  thorouffh  re-examination  of  the  Gasp^  beds, 
the  systematic  exploration  of  me  plant-bearing  beds  near  St.  John 
by  Pm.  Hartt,  and  firesh  coUecdons  made  by  Prof.  Hall  have  en- 
abled the  author  to  prepare  a  catalogue  of  121  species,  and  to  attempt 
a  thorough  revision  of  the  Brian  flora,  and  an  investigation  of  its 
conditions  of  growth  and  relations  to  the  Carboniferous  flora. 
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The  term  *<  Erian  "  is  applied  to  the  formations  included  between 
the  top  of  the  Upper  Silurian  and  the  base  of  the  Carboniferous,  on 
account  of  the  uncertainties  which  have  attended  the  aubdiviBion  and 
limitation  of  the  Devonian  of  Europe,  and  also  on  account  of  the 
immense  area  occupied  bj  these  beds  on  the  south  and  west  of  Lake 
Erie,  and  their  admirable  development  with  regard  to  subdivisions 
and  fossils.  The  name  "Erie  Division"  was  also  that  originally 
applied  to  this  typical  series  by  the  geologists  of  the  Survey  of  New 
York. 

A  large  part  of  the  paper  was  occupied  with  the  revision  of  the 
Erian  flora,  including  the  description  of  twenty-three  new  species, 
and  more  ample  descriptions  of  others  previously  known  only  in 
fragments.  Large  trunks  of  Prototaxites,  from  the  base  of  the 
Lower  Devonian,  were  described,  and  full  details  given  of  the  form, 
structure,  and  fi  uctification  of  two  species  of  Pailophyton.  The 
new  genus  Ormoxylon  was  described.  The  genus  Cyclostigma  was 
noticed,  as  represented  by  two  species  in  America,  and  its  foliage  and 
fruit  described  for  the  first  time.  The  genera  of  the  Erian  Ferns 
were  examined  and  corrected,  and  several  interesting  trunks  and  stipes 
belonging  to  Tree-ferns  were  described.  The  fruits  of  the  genus 
Cardiocarpufn  were  illustrated  with  reference  to  their  structure. 
The  occurrence  of  Lepidophloios,  Calamodendron,  and  other  forms  in 
the  Middle  Devonian  was  noticed  for  the  first  time. 

The  third  part  of  the  memoir  was  occupied  with  comparisons  and 
general  conclusions.  At  the  close  of  the  Upper-Silurian  period  there 
was  a  great  subsidence  of  the  land  in  Eastern  America,  proved  by 
the  wide  extent  of  the  marine  beds  of  the  Lower  Helderberg  (Lud- 
low) group.  It  was  on  the  small  areas  of  Lower-Silurian  and  Lau- 
rentian  land  remaining  after  this  subsidence  that  the  oldest  land 
plants  known  in  the  region  flourished.  Re-elevation  occurred  early 
in  the  Devonian  period,  and  the  known  flora  receives  considerable 
extension  in  the  shallow- water  beds  of  the  Lower  Erian.  The 
subsidence  indicated  by  the  great  Corniferous  limestone  interrupted 
these  conditions  on  the  west  side  of  the  Appalachians,  but  not  on 
their  eastern  side.  At  the  close  of  this  we  find  the  rich  Middle- 
Devonian  flora,  which  diminishes  toward  the  close  of  the  period ; 
and,  after  the  physical  disturbances  which  on  the  east  side  of  the 
Appalachians  terminated  the  Erian  age,  it  is  followed  by  the  meagre 
and  quite  dissimilar  flora  of  the  Lower  Carboniferous ;  and  this,  after 
the  subsidence  indicated  by  the  Carboniferous  limestone,  is  followed 
by  the  Coal-formation  flora. 

If  we  compare  the  Erian  and  Carboniferous  floras,  we  find  that 
the  leading  genera  of  the  latter  are  represented  in  the  former  (but, 
for  the  most  part,  under  distinct  specific  forms),  that  the  Erian 
possesses  some  genera  of  its  own,  and  that  many  Carboniferous  ge- 
nera have  not  yet  been  recognized  in  the  Erian.  There  is  also  great 
local  diversity  in  the  Erian  flora,  conveying  the  impression  that  the 
conditions  afiPecting  the  growth  of  plants  were  more  varied,  and  the 
facilities  for  migration  of  species  less  extensive,  than  in  the  Carboni- 
ferous. 

In  comparing  the  Erian  flora  of  America  with  the  Devonian  of 
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Europe,  we  meet  with  the  difficaltj  that  little  is  known  of  the  plants 
of  the  Lower  and  Middle  Deyonian  in  Europe.  There  are,  however, 
specimens  in  the  Museum  of  the  Greological  Survey  which  show, 
in  connexion  with  facts  which  can  be  gleaned  from  the  works  of 
Gcmtinental  writers,  that  Psilaphyton  occupied  the  same  important 
place  in  Europe  which  it  did  in  America ;  and  in  the  Upper  Devo- 
nian the  generic  forms  are  very  similar,  though  the  species  are,  for 
the  most  part,  different. 

In  Eastern  America  no  land  flora  is  known  below  the  Upper 
Silurian ;  and  even  in  that  series  the  plants  found  are  confined  to 
the  genus  PsUophyton.  Independently,  however,  of  the  somewhat 
doubtiiil  Lower- Silurian  plants  stated  to  have  been  found  in  Europe, 
there  are  indications,  in  the  Lower-Erian  flora,  that  it  must  have 
been  the  successor  of  a  Silurian  flora  as  yet  almost  unknown  to  us  ; 
and  the  line  of  separation  between  this  old  flora  and  that  of  the 
Devonian  proper  seems  to  be  at  the  base  of  the  Middle  Devonian. 

In  applying  these  facts  and  considerations  to  the  questions  relating 
to  the  introduction  and  extinction  of  species,  and  the  actual  relations 
of  successive  floras,  it  was  proposed  to  compare  what  might  be  called 
specific  types, — that  is,  forms  which  in  any  given  period  could  not 
be  rationally  supposed  to  be  genetically  related.  Of  such  specific 
types,  at  least  fifty  may  be  reckoned  in  the  Erian  flora ;  of  these, 
only  three  or  four  are  represented  in  the  Carboniferous  by  identical 
species,  while  about  one  half  are  represented  by  allied  species.  The 
remainder  have  no  representatives. 

A  Table  of  specific  types  of  the  Erian  was  given,  and  its  bearing 
shown  on  the  questions  above  referred  to ;  and  the  hope  was  ex- 
pressed that  by  separating  such  types  from  doubtful  species  and 
varietal  forms,  some  progress  might  be  made  towards  understanding, 
at  least,  the  times  and  conditions  in  which  specific  types  were  intro- 
duced and  perished,  and  the  range  of  varietal  forms  through  which 
they  passed. 


MISCELLANEOUS. 

ObservcUions  on  some  Indian  and  Malayan  Amphibia  and  Mejpiilia, 
By  Dr.  F.  Stoliczka.  (Abstract.) 

Thb  species  described  in  this  paper  have  been  partially  collected 
by  the  author  along  the  Burmese  and  Malayan  coast,  in  Penang, 
and  Singapore,  partially  at  the  Nicobar  and  Andaman  ii^ands ;  only 
a  few  species  are  noticed  from  Java,  and  a  few  also  from  the  N.W. 
Himalayas.  Short  notes  on  the  geographical  distribution,  and  on 
the  general  character  of  the  amplubian  and  reptilian  fiauna  of  the 
Andamans  and  Nicobars,  form  a  brief  preface  to  the  detailed  descrip- 
tions. Complete  lists  of  all  the  known  species  occurring  on  the  two 
last-named  groups  of  islands  are  appended. 

The  following  is  a  list  of  the  species  noticed,  with  the  localities 
wherefrom  specimens  have  been  obtained,  and  brief  characteristics 
of  the  new  species. 
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AMPHIBIA. 
BateaoeiA' 

1.  Eana  gradlts^  Wiegm.  (typical).  Simdarbaas^  Arracan,  Ban- 
goon,  Monlmein,  Penang,  Wellesley  Province,  &c, 

Bana  gradUs,  var.  andamanensis.    Andamans. 

,  var.  nieohariensis,    Nioobars. 

,  var.  jpuZZa.     Penang  hill. 

2.  Eana  cyanopfdictis^  Scbneid.     Orissa. 

3.  PymcepJialus  hrevk^,  Schneid.     From  near  Kotegorh. 

4.  PcHypedates  Hascheanus,  n.  flp.  A  small  species  from  the  forests 
of  Penang  hill.  Distance  between  anns  and  heel  slightly  less  than 
the  length  of  the  body ;  brown,  lighter  or  darker ;  a  bladdsh  band 
between  the  eyes,  a  W-mark  between  the  shoulders,  a  pair  of 
blackish  spots  abont  the  middle  of  the  body ;  Hmbs  with  dark  cross 
bands :  body  of  largest  specimen  W  inch  long. 

5.  Polyp,  mactdatus,  Gray.     Penang. 

6.  HyUrana  Tytleri,  Theob.  (??  ^eryihraxt,  Schleg.).  Monl- 
mem. 

7.  Hylorana  nieohariengis,  n.  sp.  From  the  Nioobars.  Allied  to 
jET.  temporal^  of  Giinther,  but  has  two  small  glandular  tubercles  be- 
hind the  angle  of  the  mouth ;  distance  between  anus  and  heel  less 
than  the  length  of  the  body,  fourth  toe  less  than  its  half. 

Ansania,  n.  gen.  (Ehinodermatidat),  Body  slender,  limbs  long 
and  slender,  fingers  free,  toes  half-webbed,  disks  scarcely  swollen ; 
muzzle  short,  canthus  rostralis  sharp;  no  teeth;  tongue  entire, 
oval,  elongated. 

8.  A.  penangengis.  Found  on  rocks  in  streams  on  Penang  hill. 
Full-grown  specimen  \^  inch,  hind  limb  1-j^  inch ;  body  tubercular, 
black  with  pale  yellowish-white  spots  on  the  side,  and  purplish-red 
below,  between  the  limbs  and  on  the  lower  belly. 

9.  Diplopelma  eamaticum,  Jerdon. 

10.  Cdhtda  pulchra,  Gray.     From  Moulmein. 

11.  Bufo  viridis,  Laur.     From  the  Sutlej  valley. 

12.  Bufo  tnelanosiictuSf  Schneid.  From  Bengal,  Burma,  Malay 
peninsula,  Andamans,  and  Nicobars. 

BEPTILIA. 
Lacebulia. 

18.  Plyehoxotm  Tiomdloeqoihdlum,  KuhL     Nicobars. 

14.  G^o  guttatue.  Baud.    Burma  and  Andamans. 

15.  stentor.  Cant.     Andamans. 

16.  Smithii,  Chray.    Java. 

17.  Phelsuma  andamanense,  ]IKyth.     Andamans. 

18.  Peripia  PeronU,  Cant.     Penang. 

19.  —  Oantoris,  GKinth.     Andamans. 

20.  Eemidaetylus  frenatus,  Schleg.  Burma,  Penang,  Andamans, 
and  Nicobars* 

21.  Hemidactylus  mactdatus,  D.  ft  B.  Moulmein,  Andaanans, 
Calcutta,  &c. 
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22.  Cyriodaetylus  rubidus  (PueUula  rtdndat  Blyth).     Andamans. 

23.  afflms,  n.  sp.    Penang.    like  Qymnodaciylu9  pvlchcUuSy 

Gray,  in  form  and  coloration,  but  with  longer  fingers  and  toes,  and 
apparently  more  depressed  body,  no  barged  cMn-shields  or  snb- 
caudals,  and  no  femoral  pores. 

24.  Tiliqua  carinata,  Bohneid.  (Eup.  rufeseens  apud  Ounth.). 
Bengal,  Borma,  Penang,  Andamans,  &c. 

25.  TUiqua  olivaeea.  Gray,  Nicobars. 

26.  rugifera,  n.  sp.     Nicobars.    Each  scale  five-keeled ; 

scales  in  26  series  round  the  body,  23  transverse  rows  between  the 
limbs,  8  longitudinal  rows  on  the  belly ;  brown  above,  two  pale 
streaks  on  the  anterior  half  of  the  body,  pale  yellowish  or  greenish- 
white  below. 

27.  Mahouya  Jerdoniana,  n.  sp.  Penang.  like  M.  agUis,  Gray, 
but  it  has  7  supraciliaries,  8  iq>per  labials,  scales  in  39  series  round 
the  body,  60  transverse  rows  between  the  limbs ;  preanals  scarcely, 
subcaudaJs  distinctly  enlarged. 

28.  Bintdia  maeulata,  Blyth.    Martaban. 

29.  Riopa  lineolata,  n.  sp.  Martaban.  Similar  to  R.  Bowringii, 
Giinth.,  and  equal  to  it  in  size,  but  with  scales  in  24  longitudinal 
series  round  die  body,  and  60-65  transverse  series  between  the 
limbs. 

30.  Ccdotes  mystaceus,  D.  &  B.    Arracan,  Bassein,  Moulmein,  &c. 

31.  Bronckoede  eristatella,  KuhL     Penang. 

32.  moluccana,  Less.     Singapore. 

33.  jubatOy  D.  &  B.     Java,  Nicobars. 

34.  Tiaris  subcristata^  Blyth  (Coryjphylax  McuvimUiani,  Fit*.}. 
Andamans  and  Nicobars. 

35.  Draco  volans,  L.     Penang. 

Opbidia. 

36.  Cylindrophis  rufus,  Laur.     Upper  Burma. 

37.  Ablabes  melanocuphalvs,  Qr&y,    Singapore. 

38.  Bc^pii,  Giinth.     Simla. 

39.  coUaris,  Gray.    Simla. 

40.  mcobariemis,  n.  sp.     Nicobars.     Scales  smooth,  in  17 

series,  ventrals  189,  anal  bifid,  subcaudals  87 ;  in  coloration  similar 
to  melanocepJialus,  but  the  lateral  spots  are  smaller  and  much  more 
numerous :  length  17^  inches,  of  which  that  of  the  tail  is  4|  inches. 

41.  Ptyas  mucosus,  L.     N.W.  Himalaya,  Moulmein,  Andamans. 

42.  hexagonotus,  Cant.   (Xenelaphis  idem  apud  Giinth.). 

Penang. 

43.  Comp908oma  radiatvm,  Eein.     Moulmein. 

44.  mdanurumf  Schl^.     Andamans. 

45.  semifasciata  {Plaiycepa  idem),  Bljrth.     South  of  Simla. 

46.  Eod^sonii,  Giinth.     N  JS.  of  Simla. 

47.  Trapidanotus  quineimciatus,  Schl^.  (Trop.  Tytleri  and  $trio- 
latoBy  Blyth).     Burma,  Andamans. 

48.  Trap,  stdlatus,  L.    Moulmein,  Amherst. 

49.  platycepi,  Blyth  (2fameni$  himalayanuiy  Steindachner). 

Kulu. 
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50.  Oonyasama  oxyeephalum,  Boie.     Andamans. 

61.  DendrophUpictafQmeh  Burma,  Andamans,Nicobars,PenaDg. 

52.  caudoUneata,  Gray.     Penang. 

53.  Chrysopelea  omata,  Shaw.     Penang,  Burma. 

54.  rubescens.  Gray.     Penang. 

55.  Psammophis  candanurus,  Merr.  {Phayrea  isabellinay  Theob.). 
Simla. 

56.  Tra^ops  frontidnctus,  Giinth.     Amherst. 

57.  Dipsas  hexc^onotus,  Blyth.     Andamans. 

58.  multifasciatay  Blyth.     South  of  Simla. 

59.  Lyeodon  striatuSy  Shaw.     From  near  Eotegurh. 

60.  aulicuSy  L.  {TytUria  hypsirhinoides,  Theobald).    Anda- 

mans  and  India  generally. 

61.  Tetragonosoma  effrene,  Cant.,  var.     Banca. 

62.  Python  molurus,  linn.     Upper  Burma,  Malayan  peninsula. 

63.  reticulatus,  Schneid.     Nicobars. 

64.  Sypsirrhina  plumbea,  Boie.     Upper  Burma. 

65.  Cerberus  rhynchops,  Schneid.  Burma,  Andamans,  Nico- 
bars, &c. 

66.  Hipistes  hydrinus.  Cant.     Amherst. 

67.  Cantoria  Dayana^  n,  sp.  Amherst.  Form  typical,  scales 
in  19  series,  ventrab  268,  anal  bifid,  subcaudals  56 ;  dull  bluish 
black,  with  numerous  yellowish  cross  bands,  narrow  on  the  back 
but  widening  laterally. 

68.  Bangurtts  ecervleus,  Schneid.     Bassein. 

69.  Ophiophagus  elaps,  Schleg.     Burma,  Andamans. 

•  70.  Naja  tripudianSf  Merr.     N.W.  Himalaya,  Andamans. 

71.  Callophis  intestinalts,  Laur.     Upper  Burma. 

72.  Enhydrina  valakadyrif  Boie  (E.  bengalensis,  Gray).     Orissa. 

73.  schistosay  Daud.     GopaJpore. 

74.  Pelamis  platurus,  L.  (P.  huxlory  Schneid.).     Bay  of  Bengal. 

75.  Trimeresurus  gramineus,  Shaw.     Ehasi  hills. 

76.  erythruruSy  Cant.     Burma,  Java. 

77.  earinatuSy  Gray.     N.W.  Himalaya. 

78.  porphyracetiSy  Blyth.     Andamans. 

79.  mtUabiliSf  n.  sp.     Andamans  and  Nicobars.     Scales  in 

21  series,  ventrals  156-167,  subcaudals  48-62;  second  labial 
forms  the  angle  of  the  &cial  pit,  or  is  divided  into  two  shields ;  colour 
uniform  reddish-brown,  or  with  numerous  greenish-white  cross  bands 
on  the  back,  laterally  with  longitudinal  bands. 

80.  Trimeresuna  Cantori,  Blyth.     Andamans  and  Nicobars. 

81.  convictus,  n.  sp.     Penang.      like  T.  moniicola,  Giinth., 

but  with  much  larger  scales,  which  are  disposed  in  21  series  ;  ven- 
trals 132,  subcaudals  29. 

82.  Hcdy8  himalayanus,  Giinth.     N.W.  Himalaya. 

83.  Dahoia  Busselli,  Shaw.     N.W.  Himalaya. 

Chelokia. 

•  84.  Emys  crassicoUiSyBe]!.    Penangi 
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Br.  Stoliczka  gave  a  short  sketch  of  the  relations  existing  between 
the  Andaman  and  Nicobar  reptilian  fanna  and  that  of  Burma  on 
one  hand,  and  of  Java,  Sumatra,  and  the  Philippine  Islands  on  the 
other  hand.  All  these  islands,  &c.,  he  said,  have  many  species  in 
common.  He  also  specially  noticed  the  very  great  number  of  ti- 
perine  snakes  (Trimeresurus)  which  are  to  be  met  with  at  the  Nico* 
bars;  but  fortunately  these  species  appear  to  be  less  dangerous 
than  continental  forms  usually  are.  The  Nicobarese  say  that  not  a 
single  fatal  case  results  from  the  bite  of  these  Trimeresuri ;  and 
certainly  all  the  specimens  examined  had  a  comparatively  small 
poison-gland.  The  result  of  the  bite  is  said  to  be  only  a  swelling 
of  the  wounded  part.  Dr.  Stoliczka  also  exhibited  a  specimen  of 
the  rare  CaUophis  intestinalis  obtained  from  Upper  Burma.  The 
species  has  the  poison-glands  extending  from  the  head  to  about  §  of 
the  total  length  of  the  body,  lying  free  in  the  cavity  of  the  anterior 
part,  and  causing  the  heart  to  be  much  farther  removed  backward 
than  is  generally  the  case  in  other  species  of  snakes. — From  the  Pro- 
ceedings of  the  Asiatic  Society  of  Bengal  for  April  1870. 

On  ihe  Organization  and  Emhryogeny  of  the  Ascidia. — Development 
of  Molgula  tubulosa.    By  M.  Laoaze-Duthubs. 

There  are  few  zoological  discoveries  which  have  more  vividly  and 
justly  excited  the  interest  of  naturalists  than  that  of  the  metamor- 
phoses of  the  Ascidians.  Savigny,  in  studying  the  organization  of 
these  animals,  found  some  little  bodies  ''  among  the  ova  dissemi- 
nated between  the  tunic  and  the  branchial  sac,  which  appeared  to 
be  foetuses."  If  the  drawings  which  he  gave  prove  that  he  knew  the 
larval  form  of  these  animals,  it  is  nevertheless  certain  that  the  true 
significance  of  these  littie  bodies  was  not  really  incontestably  proved 
until  after  M.  Milne-Edwards's  researches. 

The  subsequent  observations  of  MM.  Kolliker,  Van  Beneden, 
Kowalewski,  Kiipffer,  and  of  many  other  naturalists  have  only  con- 
firmed the  remarkable  observations  of  the  French  zoologist;  and 
now-a-days  everybody  admits  that  all  the  Ascidians,  when  yovmg^ 
at  their  escape  from  the  egg,  have  a  larval  form  which  makes  them 
comparable,  in  appearance  alone,  with  the  tadpoles  of  the  frogs. 
This  hitherto  has  been  an  opinion  not  only  undisputed,  but  appa- 
rentiy  indisputable. 

The  anatomy  oiMolgula,  one  of  the  most  interesting  types  of  the 
group  of  simple  Ascidians,  has  occupied  me  during  nearly  two  sum- 
mers. In  studying  its  development,  I  wished  to  compare  the  mor- 
phological data  furnished  by  tiie  observation  of  the  adult  with  those 
revealed  by  the  successive  appearance  of  the  organs. 

To  make  more  certain  of  my  results  by  multiplying  comparisons, 
I  commenced  by  observing  the  embryos  of  some  FhaUusioi  of  the 
coasts  of  the  Channel,  the  study  of  which  appeared  to  me  to  be 
comparatively  easier ;  and  it  is  by  means  of  artificial  fecundations 
that  I  have  been  able  to  follow  the  various  transformations  of  the 
ovum,  commencing  with  its  segmentation,  which  is  appreciable  only 
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hj  the  employment  of  this  ezperimeotal  proeen ;  te  &e  ovum  of 
the  AseidiiEUis  is  snrronnded,  outside  its  TitelfiAe  membrane,  bj  a 
cellular  enyelope,  the  elements  of  whidi  may  be  mistaken  (as  indeed 
has  been  done)  for  cells  <^  the  mulberry-like  mass  which  is  the 
result  of  segmentation.  But  when  we  first  of  all  study  the  develop- 
ment of  the  oYum  within  the  genital  gland,  from  its  origin  to  its 
maturity,  and  when  we  then,  after  the  action  of  the  spermatozoid, 
see  the  TiteQus  divide  and  subdivide  beneath  the  cells  of  the  external 
envelope,  we  esat  no  longer  have  any  doubt  as  to  the  nature  d  the 
parts. 

Tlk0  results  of  artificial  fecundations  are  easily  obtained ;  and  with 
tiielr  aid  we  may  with  certainty  trace,  starting  from  the  segmenta- 
tion, the  appearance  of  the  first  form  of  the  embryo,  its  exclusion, 
and  the  transformations  which  lead  up  to  the  perfect  animaL 
T  There  is  not  a  naturalist  who  has  observed  the  embryos  of  the 
Ascidians  and  has  not  expressed  the  astonishment  produced  in  him 
by  the  sight  of  these  tadpoles,  so  active  at  first,  and  finally  gettang 
rid  of  their  tail  or  locomotive  organ,  fixing  themselves  and  beeoming 
sedentary. 

Now,  from  this  point  of  view,  MolguJa  presents  a  very  remaxkable 
exception.  Long  before  hatching,  the  tadpole-Hke  embryo  of  the 
FTiaUtisias  moves  within  the  shell  which  endoses  it,  and  turns  about 
with  jerldng  movements.  The  embryo  of  MoJgula,  on  the  contrary, 
moves  slowly,  and  its  movements  are  but  slightly  perceptible  beneatii 
the  cellular  envelope  which  covers  it.  Nevertheless  its  movements 
produce  variations  in  its  general  form,  which  lead  to  the  rupture  of 
the  capsule  of  the  egg  at  a  point  which  has  become  culminant,  and 
through  which  it  issues  like  an  Arnod>a,  hy  JUming  like  a  rounded, 
plastic,  fiuid,  pasty  mass,  destitute  of  a  tail,  and  remaining  sedentary 
at  the  bottom  of  t]be  vessel. 

Many  times  I  repeated  this  observation  in  the  fear  that  I  might 
have  taken  abnormally  formed  embryos  for  properly  constructed 
individuals ;  and  the  results  were  always  the  same. 

From  this  time,  therefore,  it  is  ascertained  that  the  hddv  of  the 
young  Molgula  «  supple  and  contradiU,  modifies  its  fot^m  slowly  hy 
amceboid  movements,  hut  never  enjoys  that  agility  or  activity  which  is 
so  remarkable  in  the  first  movements  of  the  life  of  ihe  other  Ascidians 
whou  emhryogeny  has  been  studied. 

Almost  immecuately  after  exclusion,  the  young  Molgula  presents, 
in  its  globtilar  body,  zones,  the  different  nature  of  which  is  shown 
by  different  tints.  One  of  these,  the  outermost,  produces  some  pro- 
cesses, which  are  limited  to  the  number  of  five  for  a  considerable 
time,  and  which  may  be  seen,  so  to  speak,  to  shoot  forth  under  our 
eyes.  They  serve  to  attach  the  embryo  to  the  bodies  which  surround 
it,  and  are  evidently  the  analogues  of  the  innumerable  filaments  of 
the  tunic  of  the  adult,  the  extremities  of  which,  by  retaining  graazis 
of  sand,  form  the  characteristic  covering  of  the  animaL 

I  have  hatched  very  numerous  embryos  from  both  artificial  and 
natural  fecundations,  and  seen  them  quickly  attach  themselves. 
The  ease  with  which  they  may  be  kept  alive  enabled  me  to  follow 
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tlie  same  individualB  for  more  than  two  months^  and  to  see  tlie  oigant 
form  and  the  yoong  MoUpda  beoome  completed. 

In  this  abstraet  it  would  be  difficult  to  give  any  details  with  re* 
gard  to  the  transformations  of  the  tissues  and  the  formation  of  the 
organs.  I  desire  partiouliurly  to  call  the  attention  of  naturalists  to 
an  exception  which  is  equally  remarkable  and  litde  known,  but 
which  relates  to  the  existence  of  one  of  the  characters  of  the  elass ; 
regarded  by  all  zoologists  as  one  of  the  most  c^tainly  estaUished. 
A  fact  so  unexpected  must  show  what  reserve  and  prudence  should 
always  guide  us  in  zo<^ogical  generalizations.  No  doubt  there  was 
no  induction  more  legitimate  than  that  which  ascribed  to  all  the  Asict- 
dians  a  tadpole^like  embryo;  and  yet  the  Molguks  do  not  fail  und^ 
this  general  rule. 

In  this  remarkable  exception  we  also  certainly  find  a  fresh  example 
in  support  of  the  principle  that,  in  order  to  arrive  with  certainty  at 
the  knowledge  of  characters,  we  require  the  concurrence  of  all  mor- 
phological as  well  as  of  all  embryogenic  data ;  for  although  embryo- 
geny  may  and  must  furnish  valuable  information,  by  its^  it  may  also, 
in  some  cases,  lead  us  into  the  gravest  errors.  Of  this,  Molgida, 
by  the  exceptional  form  of  its  larva,  furnishes  a  proof. — Gomptes 
lUndus,  May  30,  1870,  tome  Ixx.  p.  1154. 

On  the  Embryonal  Development  of  Bothriocephalua  proboscideus. 
By  £.  Mecznixow. 

Eolliker  has  already  remarked  that  in  Boihriocephalus  proboseidetti 
only  part  of  the  contents  of  the  ovum  is  employed  in  the  fbrmation 
of  the  embryo,  and  that  the  remainder  forms  a  layer  of  peripheral 
cells,  the  fate  of  which  was  unknown  to  him.  M.  Knodt  has  re^ 
cently  questioned  the  accuracy  of  this  observation,  but,  it  appears, 
erroneously.  Mecznikow  describes  the  ova  of  this  cestoid  worm  as 
occupied  by  an  ovarian  cell  surroimded  by  a  mass  of  granular  viteUus. 
The  cell  undergoes  complete  segmentation,  whilst  the  vitelline  mass 
takes  no  part  in  the  formation  of  the  embryo.  From  the  cellular 
mass  produced  by  segmentation,  two  cells,  furnished  with  larger 
nuclei  than  the  rest,  soon  separate ;  they  fix  themselves  at  the  two 
poles  of  the  ovum,  and  do  not  disappear  until  the  cloQe  of  em- 
bryonic hh.  The  author  has  seen  a  perfectly  siooalar  airaogement 
in  the  ova  of  Tcmia  eucumerina. 

After  segmentation  the  mass  of  embryonal  eelk  acquires  a  rounded 
form ;  and  the  embryo  divides  into  a  central  nucleus  and  a  peripheral 
masa  formed  of  very  evident  cells.  Whilst  the  nucleus  forms  the 
true  larva  of  the  cestoid  worm  with  its  booklets,  the  layer  of  peri- 
pheral cells  becomes  connected  into  a  delicate  membrane,  which 
finally  loses  its  cellular  structure,  and  acquires  the  appearance  of  a 
homogeneous  cuticular  envelope. 

Although  this  envelope  of  the  embryo  never  becomes  covered  with 
vibratile  cilia,  Mec^ikow  does  not  hesitate  to  compare  it  to  the 
ciliated  envelope  of  the  larva  of  Boihriocephalus  latus.     This  com- 
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parison  is  interestiiig.  In  faet  the  development  of  Boihrioeephaltu 
prohoseideus  shows  that  the  emhryonal  envelope  is  the  homologue 
of  the  amnios  of  the  embryos  of  insects  and  other  Arthropoda. 
In  this  case  the  ciliated  envelope  of  the  larva  of  Bathrioeephalus 
latus  would  be  a  sort  of  amnios  persisting  for  a  long  time  after 
exclusion.  But  then  we  must  extend  this  homology  to  the  ciliated 
envelope  of  the  embryos  of  the  Monostomata  and  of  M.  Desor's 
Nemertean.  To  be  consistent^  indeed,  we  must  regard  the  pilidium 
as  a  sort  of  provisional  envelope  of  its  Nemertes — ^as  an  amnios  which 
acquires  a  remarkable  degree  of  independence. — Milanges  Biolo- 
giques  tiris  du  BvlL  Aead,  Imp.  des  Sciences  de  St.  PStersb.  tome  vi. 
p.  717;  Bihl.  Univ.  tome  xxxvii.  Jan.  16,  1870, -BuW.  Sei.  p.  87. 

On  the  BvLsnos-Ayres  Ftnner.     By  Dr.  Bubmeisteb. 

(In  a  letter  to  Dr.  J.  E.  Gbat.) 

I  have  received  another  Whale,  well  preserved  and  entire,  of 
which  I  have  made  a  careful  drawing,  which  I  intend  to  publish  as 
soon  as  the  skeleton  is  cleaned  and  transported  to  the  Museum.  At 
present  I  am  not  quite  certain  of  the  identity  of  the  animal ;  but  I 
believe  it  is  PhysaXus  patachonicus.  The  body  is  sixty  feet  long,  six 
feet  high,  and  sixteen  feet  in  circumference ;  it  is  a  male.  The  com- 
plete specimen  which  I  described  three  years  ago  was  a  female,  so 
that  now  I  shall  have  both  sexes  of  the  species.  Unfortunately 
putrefeustion  had  begun  and  I  was  unable  to  preserve  or  examine 
any^thing  of  the  intestines.  As  the  body  is  deposited  on  the  shores 
of  the  river  nearly  two  miles  from  Buenos  Ayres,  it  is  somewhat 
difficult  for  me  to  study  it  in  detail ;  so  that  I  shall  only  be  able  to 
present  to  the  scientific  public  a  drawing  of  the  entire  animal  and 
its  skeleton,  which  I  shall  send  to  you,  to  have  published  in  London. 


New  Localities  for  Zonites  glaber. 

To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History. 

Gentlemen, 

In  your  May  number  of  the  *  Annals,'  Mr.  Jeffireys  describes  a 
new  British  land-shell,  Zonites  glaber.  It  may  be  interesting  to 
many  of  your  readers  to  know  a  few  other  locaHties  whence  I  have 
obtained  it : — In  1862  from  near  Leeds ;  in  1864  my  son  took  it 
in  Guernsey ;  in  1868  I  took  it  at  Bristol ;  same  year  near  London ; 
in  1869  from  Jersey. 

I  remain,  Gentlemen, 
Yours,  &c. 

W.  BiCH. 
14  Great  Russell  Street,  Blootnsburj. 


Digitized  by 


Google 


THfr  ANNALS 


AHD 

MAGAZINE  OF  NATURAL   HISTORY. 

[FOURTH  SERIES.] 
No.  32.  AUGUST  1870. 


VIIL— On  the  Use  of  the  Term  "  Homology:' 
By  St.  Geobge  Mivabt,  F.R.S. 

Anatomical  science  in  this  country  will  ever  be  very  deeply 
indebted  to  the  efforts  made  by  Professor  Owen,  a  quarter  of  a 
century  a^  to  familiarize  the  English  mind  with  what  was 
called  ^^  philosophical  anatomy  "  and  to  elaborate  a  self-con- 
sistent theory  ot  the  vertebrate  skeleton. 

Whatever  opinions  may  be  entertained  as  to  the  success  of 
the  latter  endeavour,  all  must  admit  that  it  has  been  the 
occasion  of  an  important  scientific  advance^  through  the  efforts 
induced  to  support,  or  to  modify,  or  to  remte  the  system  and 
the  ideas  which  he  brought  forward. 

And  more  than  this  may  be  said  as  to  the  permanence  of 
good  results;  for  much  as  G.  St-Hilaire  ana  Cuvier  con- 
tended together  in  France,  so  in  England  two  schools  have 
sought  for  the  separate  and  exclusive  establishment  of  views 
re^r  capable  of  a  fruitful  and  harmonious  coexistence. 

This  reconciliation  displays  itself  more  and  more.  At  one 
time  Professor  Owen's  views  as  to  "  ideal  archetypes "  and 
his  notions  respecting  the  vertebral  composition  ot  the  skull 
were  objected  to^ot  as  erroneous  in  detail,  but  as  fundamen- 
tally ba^less.  Then  came  Mr.  Darwin's  "natural  selection " 
to  eive,  as  some  thought,  the  "  coup  de  grdce  "  to  such  fancies ; 
ana  finally  appeared  "  pangenesis "  to  slay  the  slain  and  to 
make  fortuitous  compouncui  of  atoms  occupy  the  vacant 
thrones  of  the  deposed  divine  prototypal  ideas. 

Nor  did  these  latter  seem  to  many  to  fall  alone.  Teleo- 
logy had  been  a  favourite  subiect  with  Professor  Owen ;  and  with 
tekology  evolution  appearea  to  wage  battle  h  ou^ance.  It 
was  not  that  this  or  that  application  was  disputed ;  but  the 
whole  conception  fell  into  utter  disesteem,  and  the  purpose- 
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lessness  of  the  oiganic  world  became  with  some  ahnoBt  a 
dogma  of  faith. 

Time,  however,  has  again  brought  about  a  change  in  the 
situation.  From  the  same  professorial  chair  whence  Profes- 
B€x  Owen,  in  1849,  propagated  his  views.  Professor  Huxlev, 
in  1869,  gave  out  in  turn  a  quasi- vertebral  theory  of  the  skull : 
and  the  same  Professor,  in  tne  first  number  of  the  ^  Academ jr, 
has  eloquently  proclaimed,  not  only  the  complete  compatibihty 
of  "  teleology  with  "  evolutionism,"  but  even  the  utter  im- 
potence of  the  latter  to  weiien  in  however  small  a  degree  the 
position  of  the  teleologist. 

The  impulse  given  so  lonff  ago  is  yet  far  from  being  ex- 
hausted ;  and  the  latest  manifestation  of  it  is  the  interesting 
paper  on  homology  by  Mr.  E.  Ray  Liankester,  which  appeared 
m  the  last  nimiber  of  the  'Annals.' 

In  that  paper  Mr.  Lankester  proposed  to  suppress  the  old 
term  "  homology,"  which  has  done  such  signal  service,  and  to 
substitute  for  it  two  others,  which  are  wdl  chosen  and  will 
probably  be  useful. 

Before  noticing  them,  however,  I  must  protest,  in  limine^ 
against  the  notion  (which  Mr.  Lankester  seems  to  favour) 
that  the  acceptance  of  the  theory  of  evolution,  even  of  the 
special  Darwinian  form  of  it,  is  any  bar  to  the  reception 
of  that  view  which  represents  all  organic  forms  as  having 
been  created  according  to  certain  fixed  ideal  types.  The  two 
beliefs,  far  from  being  reciprocally  exclusive,  can  and  do  co- 
exist m  perfect  harmony  m  one  and  the  same  individual 
mind. 

As  to  the  proposal  to  abandon  the  term  "  homology,"  I,  for 
one,  should  very  much  regret  that  dereliction,  which  woula  be, 
I  think,  prejudicial  to  science. 

Amongst  the  valuable  results  of  Professor  Owen's  long 
labours  may  be  mentioned  the  many  happy  terms  devised  by 
him,  and  Ins  suggestions  as  to  the  formation  of  a  convenient 
anatomical  nomenclature. 

Amongst  these  terms,  as  Mr.  Lankester  remarks,  are  homo- 
logy, homological,  homologue,  and  analogy,  analogical,  ana- 
logue,— ^the  first  tnree  terms  referring  to  close  resemblances 
between  parts  depending  on  relations  of  relative  position, 
the  other  three  depending  only  on  functional  similarity. 

For  the  abandoned  worn  "  homology,"  Mr.  Lankester  would 
substitute  "homogeny"  and  "homoplasy."  The  former  of 
these  refers  to  parts  me  resemblances  between  which  are  due 
to  dose  genetic  relations;  the  latter  includes  "all  cases  of 
close  resemblance  of  form  which  are  not  traceable  to  homo- 
geny,  and  all  details  of  agreement  not  homogenous,  in  struc- 
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tores  which  are  broadly  homogenons  as  well  as  in  stmctores 
having  no  genetic  affinity."  mi.  Lankester  would  retain  the 
words  "analogy"  and  "analogous"  in  Professor  Owen's 
sense,  t .  e.  for  parts  fdnctionaUj  similar,  whether  homologous 
or  not ;  and  thus  we  have  three  generic  terms  for  relations  of 
parts  one  to  another,  which  may  be  either  analogous,  or  homo- 
genous, or  homoplastic ;  they  may  also  be  at  the  same  time 
both  aiudogous  and  homogenous,  or  analogous  and  homoplastic. 

I  cordifdiy  agree  as  to  the  desirability  of  the  retention  of 
the  term  "  analogy"  in  the  sense  mentioned:  but  I  contend 
that  it  is  desirable  to  retain  the  word  "  homolo^  "  also,  and 
tliat  in  the  very  sense  Professor  Owen  gave  to  it — ^namely,  a 
dose  resemblance  of  parts  as  regards  meir  relation  to  sur- 
rounding parts,  to  whatever  cause  that  resemblance  may  be 
due,  whether  genetic  or  otherwise. 

Mr.  Lankester's  terms  will  be  useful  additions  to  be  em- 
ployed when  it  is  possible  to  determine  to  which  process  any 
given  resemblance  is  due,  f .  e.  whether  it  is  a  homogenetic  or 
a  homoplastic  homology. 

In  this  way  we  shall  have  parts  divisible  into  two  categories, 
viz.:  1.  Analogues;  2.  Homologues.  The  latter  will  be 
further  divisible,  and  "  homology  "  will  be,  as  it  were,  a  generic 
term,  with  homogeny  and  homoplasv  as  two  species  under  it. 

I  advocate  this  arrangement  ror  three  reasons : — 

1.  Because  it  is  not  possible  always  to  discriminate  between 
homogeny  and  homoplasy. 

2.  Joecause  there  is  more  than  one  kind  of  homogeny ;  so 
that  if  the  word  "  homology  "  be  abandoned,  two  terms  will 
not  be  enough  to  replace  it. 

3.  Because  instead  of  there  being  three  relations  tolerably 
equivalent  in  value  expressed  by  the  terms  analogy,  homo- 
geny, and  homoplasy,  homogenjr  and  homoplasy  are  very 
much  more  closely  related  than  is  either  of  these  two  with 
analogy, — ^the  two  latter  terms  both  referring  to  relations  of  po- 
sition and  having  nothing  to  do  with  the  action  of  the  parts 
named^  the  first  t^rm,  on  the  other  hand,  referring  to  fimctioik 
exclusively. 

In  themrst  place,  it  is  not  necessary  to  do  more  than  refer  to 
the  great  number  of  cases  where  at  present  it  is  impossible  to 
say  whether,  on  the  theory  of  evolution,  certain  parts  should 
be  called  homogens  or  homoplasts.  I  quite  a^ree  with  Mr. 
Lankester  that  ^  Valuable  results  may  to  obtamed  from  an 
investi^tion  of  the  numerous  problems  of  homology  by  the 
light  wnich  the  discrimination  ot  homogenous  and  homoplastic 
formations  can  afford  "  (how  fruitful  have  been  the  investiga- 
tions as  to  the  vertebral  structure  of  the  skull !) :  but  I,  indeed, 
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agree  with  him  in  thinking  that  this  discrimination  will  be 
^  a  matter  of  time  and  labour."  In  the  meantime^  therefore, 
it  will  be  useful  to  speak  of  such  undetermined  parts  simply 
as  "  homologuesy 

Jn  the  second  place  we  have  two  kinds  of  homogeny : — one, 
such  as  the  evolutionary  homogeny  between  the  tarsus  of 
Galago  and  that  of  Gheirogaleusj  and  which  may  be  called 
ancestral  homogeny;  the  other,  such  as  the  homogeny  of 
parts  which  go  through  a  process  of  development  which  is 
similar  in  the  two  individuals  to  which  the  parts  compared  be- 
long, as  the  homogeny  between  the  mammalian  incus  and  the 
OS  quadratum  of  a  bird ;  this  may  perhaps  be  termed  deve- 
lopmental homogeny. 

It  is  quite  possible  to  have,  on  the  one  hand,  developmental 
homogeny  between  parts  wmch  are  not  ancestrally*  homo- 
genous, and,  on  the  other,  to  have  ancestral  homogeny  between 
parts  which  are  not  developmentally  homogenous. 

Thus  (on  Mr.  Lankester's  showing,  and  simply  accepting 
his  illustrations)  the  cranial  bones  of  man  are  developmentally, 
not  ancestrally,  homogenous  with  their  homologues  in  an 
osseous  fish.  On  the  other  hand,  the  six  legs  of  one  fly 
must,  by  every  evolutionist,  be  considered  ancestrally  homo- 
genous with  those  of  another ;  and  yet  the  legs  of  such  as 
are  formed  firom  "  imaginal  disks  "  cannot  be  said  to  be  de- 
velopmentally homogenous  with  the  legs  of  such  Diptera  as 
are  not  so  formed. 

That  developmental  homogeny  is  important,  can  hardly  be 
denied,  seeing  that  the  great  argument  for  the  homology  of 
any  two  parts  has  been  generally  held  to  be  the  fact  of  their 
undergoing  the  same  process  of  development.  Now  it  is  in- 
convenient not  to  be  able  to  indicate  both  kinds  of  homogeny 
and  homoplasy  by  a  common  term ;  and  therefore  I  think  it 
better  to  preserve  the  word  "  homology." 

Thirdly,  I  think  it  better  to  regard  homoplasy  as  a  species 
under  homology,  because  the  affimty  between  homoplasts  and 
homogens  is  so  much  greater  than  between  homoplasts  and 
analogues,  even  sometimes  when  the  latter  are  to  a  certain 
degree  homogenetic. 

Thus  there  is,  I  think,  little  doubt  that  Mammals  and  Ce- 
phalopods  have  been  perfected  independently,  while  the  Ce- 
phalopods  and  other  mollusks  have  a  closer  sdlnity.  Yet  the 
resemblance  between  the  homoplastic  eyes  of  a  seal  and  a 
cuttlefish  more  closely  corresponds  with  the  resemblance  be- 

*  Of  coiirse  I  mean  not  directly  homogenous  ancestrally^  t.  e.  indepen- 
dently originated  in  structures  which  may  or  may  not  be  homogens  of  a 
more  remote  and  general  kind. 
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tween  the  homogenetic  eyes  of  a  seal  and  a  monkey,  than  the 
same  resemblance  (t.  e.  tnat  between  the  eyes  of  the  seal  and 
cuttlefish)  corresponds  with  the  resemblance  between  the  ana- 
logons  yisnal  organs  of  the  cuttlefish  and  scallop,  in  spite  of  the 
probably  nearer  genetic  affinity  between  the  two  latter  animals. 

Indeed  the  distinction  between  homogeny  and  homoplasy  is 
reduced  to  a  subordinate  position  through  the  wonderral  way 
in  which  the  latter  simulates,  as  it  were,  the  former.  The 
degree  to  which  homoplasy  can  rival  homogeny  in  the  com- 
pleteness of  the  homology  produced  is  most  striking,  espe- 
cially if  we  may  consider  it  certain  that  the  cranial  bones  of 
mammals  and  of  osseous  fishes  are  merely  homoplastic  homo- 
logues.  I  cannot  agree  with  Mr.  Lankester  in  thinking  that 
"  the  room  for  diversity  is  not  very  great "  on  a  probabfy  ho- 
mogenetic basis :  and  if  there  is  room  for  diversity,  then  the 
concordance  is  most  remarkable;  for  the  homologies  are  so 
conspicuous  as,  in  many  cases,  to  be  hardly  disputable :  and 
the  result  is,  that  the  question  as  to  ^A^  mode  %n  which  such 
homologies  arose,  though  always  a  very  interesting  inquiry, 
becomes,  as  has  been  said,  of  subordinate  importance. 

As  to  the  difference  in  the  mode  in  which  certain  bones  are  de- 
veloped in  different  animals,  it  tells,  I  think,  in  support  of  the 
view  here  advocated.  It  surely  cannot  be  thoroughly  and 
consistently  maintained  that  the  same  bones  are  always  deve- 
loped in  exactly  the  same  way — ^to  wit,  that  the  clavicle  formed 
from  cartilage  and  the  clavicle  formed  from  membrane  are  two 
different  bones  1  and  if  a  diversity  as  to  mode  of  origin  is  once 
admitted,  where  is  the  line  then  to  be  drawn?  Far  from 
thinking  that  the  occasional  representation  of  cartilage-bones 
by  bones  formed  from  membrane  is  an  argument  against  re- 
cognizing the  homology  of  such  diversely  arising  bones,  I  have 
lon^  maintained  that  such  homologies  are  good  arguments 
against  the  laying  of  so  great  a  stress  upon  the  mode  of  ossifi- 
cation as  has  of  late  been  done. 

In  the  same  way  it  does  not  seem  unreasonable  to  regard  the 
auricles  and  ventricles  of  birds  as  homologous  with  the  auri- 
cles and  ventricles  of  mammals,  in  spite  of  the  diversity  in  their 
mode  of  origin.  Although  the  homology  will  be  a  homoplastic 
one,  yet  it  will  be  an  homology — the  parts  having  a  very  close 
resemblance,  in  their  relations  to  surrounding  structiures,  in 
both  birds  and  mammals.  On  the  other  hand,  between  tnese 
cavities  and  the  chambers  of  the  heart  of  a  Myriopod  there  is 
but  a  certain  relation  of  analogy. 

With  regard  to  the  question.  What  here  is  "  covered  by  the 
term  homology  over  and  above  homogeny?"  in  this  case 
(as  also  in  the  relationship  of  certain  homologous  muscles  in 
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birds  and  mammals}  it  may  be  replied  that  it  is  a  complex 
correfipondence  between  parts  as  to  their  relative  positions, 
accortung  to  a  certain  line  of  thought,  and  independently  of 
their  mode  of  origin;  in  other  words,  conformity  to  type. 
This  answer  will,  1  know,  be  distasteful  to  some ;  but  I  con- 
tend that  it  is  a  very  rational  answer  for  all  that.  It  is  true 
that  types  have  none  but  an  ideal  existence,  that  types,  <u 
types,  are  not  real,  objective  entities  ^  but  that  is  no  more  rea- 
son for  revising  to  reco^ze  their  ideal  existence  and  their 
objective  realization  in  mdividuals  than  is  the  non-existence 
objectively  of  species,  cu  speciesj  a  reason  for  refusing  to  re- 
cognize their  individual  realization  or  to  make  use  of  zoologi- 
cal specific  names. 

An  intellect  of  a  higher  order  than  that  of  man  would  pro- 
bably detect  an  indemiite  number  of  relations  between  two 
animals  and  between  their  x^mponent  parts,  which  relations 
escape  us  altogether.  As  it  is,  we  can  detect  a  certain  num- 
ber of  relations  of  function,  of  origin,  and  of  conformity  of 
relative  position  of  different  kinds  according  to  the  different 
ways  in  which  we  regard  the  subject  matter,  t .  6.  as  we  follow 
up  different  lines  of  thought.  It  is  well  to  have  distinct 
names  for  at  least  the  more  obviously  different  conceptions 
of  this  kind,  about  a  quarter  of  a  hundred  of  which  may  be 
readily  distinguished. 

Mr.  Lankester  proposes  to  use  the  word  "  homotrophy  "  to 
denote  that  kind  of  homoplasy  which  is  due  to  causes  at  work 
other  and  ^^  besides  an  agreement  in  environment  or  eictemal 
evoking  conditions." 

I  would  suggest  the  term  "  actinology  "  to  denote  that  kind 
of  homological  relation  which  exists  between  the  successive 
segments,  regions,  or  divisions  of  a  part  or  organ.  Processes 
or  parts  annexed  to  or  springing  from  such  segments,  regions, 
or  divisions  would  be  secondamy  actinologous,  while  appen- 
dages of  these  latter  again  would  be  tertiary  actinologues,  and 
so  on. 

In  this  way  we  may  have : — 

1.  Non-homologous  analogues,  t.  e.  parts  which  have  a 
similarity  of  function  without  any  similarity  as  to  relative 
position,  e.  g.  the  legs  of  a  lizard  and  those  of  a  lobster. 

2.  Homologous  malogues,  i.  e.  parts  which  are  similar  both 
as  to  function  and  relative  position,  e.g.  the  wings  of  a  bat 
and  a  bird. 

3.  Homogenetic  homologues,  t.  e.  parts  which,  on  the  evo- 
lutionary theory,  have  a  genetic  relation,  e.g.  the  humerus  of 
a  horse  and  that  of  an  ox. 

4.  Developmental  homogens,  i,  e.  homogenetic  homologues 
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which  arise  similarly,  whether  thej  descend  from  the  saxne 
ancestral  part  or  not^  e.g.  some  of  the  cranial  bones  of  ^ 
Teleostean  and  of  a  mammaL 

5.  Ancestral  homogens,  t .  e.  homogenetic  homologaes  which 
do  not  arise  similarly,  though  probably  descended  from  common 
ancestral  parts,  6.  g.  the  legs  of  flies  of  diverse  development 

6.  Homoplastic  homologaes,  %.  e.  parts  closely  simflar  as  to 
relative  position,  but  with  no  genetic  affinity,  or  only  a  remote 
one,  e.g.  the  ventricles  of  a  bat  and  a  bird, 

7.  Homogenetic  serial  homologues,  i.e.  different  parts  of 
one  individual,  the  correspondence  between  which  is  to  be 
accoimted  for  genetically,  e.g.  perhaps  any  two  somites  of  the 
abdomen  of  a  lobster  (?). 

8.  Homoplastic  serial  homologues,  i.  e.  different  parts  of  one 
individual,  the  correspondence  between  which  is  to  be  ac- 
coimted for  by  the  influence  of  external  conditions  (the  "  su- 
nerinduced  segmentation"  of  Mr.  Herbert  Spencer),  e.g.  the 
fore  and  hind  limbs  of  one  side  of  any  mammal. 

9.  Vertical  homolo^es,  i.  e.  different  corresponding  parts  of 
one  individual,  of  which  one  part  is  dorsal  tne  other  ventxal, 
e.g.  dorsal  and  anal  fins  of  certain  fishes. 

10.  Lateral  homolo^es,  i.e.  different  corresponding  parts 
of  one  individual,  of  which  one  part  is  right  and  the  other  left, 
e.  g.  the  right  ana  left  arms  of  a  man. 

11.  Antero-posteriorhomologues,t.6.different  corresponding 
parts  of  one  individual,  of  which  one  part  is  anterior,  the  other 
posterior,  e.g.  the  mouth  and  the  cloaca. 

12.  Badisd  homologues,  i.  e.  different  corresponding  parts  of 
one  individual  which  radiate  from  a  central  axis,  e.g.  any  two 
arms  on  the  same  starfish. 

13.  Homotrophic  homologues^  i.  e.  parts  of  an  individual 
the  correspondences  between  which  are  regarded  as  due  to  in- 
ternal modifying  influences,  e.  g.  the  eyes  and  the  ears. 

14.  Serial  homotrophes,  t.  e.  homotrophic  homologues  the 
correspondence  between  which  is  antero-posterior,  e.g.  an  extra 
thumb  and  an  extra  great-toe  on  the  same  side  of  the  same  man. 

15.  Vertical  homotrophes,  i.  e.  homotrophic  homologues 
which  correspond  vertically. 

16.  Lateral  homotrophes,  t.e.  homotrophic  homologues  of 
the  two  sides  of  one  individual,  e.g.  the  right  and  left  eves. 

17.  Antero-posterior  homotrophes,  ^.«.nomotrophic  homo- 
logues which  correspond  antero-posteriorly. 

18.  Actinologous  homologues,  t.  e.  successive  subdivisions, 
parts,  or  regions  of  a  part  or  segmente4  organ,  e.  g.  two  suc- 
cessive joints  of  an  antenna  of  a  lobster,  or  the  vertebral  and 
sternal  parts  of  the  same  costal  element 
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19.  Serial  actmologpes,  t.  e.  segments,  parts,  or  regions  of 
one  part  or  organ  which  correspond  with  segments,  parts,  or 
regions  of  another  seriallj  homologous  part  or  organ,  e.g.  a, 
protopodite  of  an  ambulatory  leg  and  a  protopodite  of  a  swim- 
meret  of  the  same  lobster. 

20.  Secondary  actinologues,  i.e.  am>endages  annexed  to 
duccessive  se^ents,  parts,  or  regions  of  a  part  or  orgw  com- 
{Mired  one  with  another,  e.ff.  two  mpendages  belonging  re- 
spectively to  two  successive  joints  of  an  antenna,  or  two  teeth 
01  the  same  side  of  the  same  jaw. 

21.  Serial  secondary  actinologues,  t.  e.  appendages  annexed 
to  successive  segments,  parts,  or  re^ons  of  a  part  or  organ 
compared  with  corresponding  appendages  annexed  to  succes- 
sive segments,  parts,  or  regions  of  another  and  corresponding 
(serially  homologous)  part  or  organ,  e.g.  the  radial  tuberosity 
and  the  tibial  trochanter,  or  processes  of  two  successive  bran- 
chial arches. 

22.  Correlated  secondary  actinologues,  t.  e.  secondary  acti- 
nologues which  have  a  mutual  correlation  one  to  the  other, 
e.  g.  the  series  of  teeth  of  the  same  side  of  the  same  jaw. 

23.  Correlated  serial  secondary  actinologues,  t.  e.  serial 
secondaiy  actinologues  which  have  a  mutual  correlation,  e.g. 
the  upper  and  lower  teeth  of  the  same  side  of  the  same  in- 
dividual. 

24.  Special  homologues,  t.  e.  parts  of  two  organisms  be- 
longing to  the  same  ^ecicd*  skeletal  category,  e.  g.  the  basi- 
occipital  of  man  and  the  cod. 

25.  General  homologues,  t.  e.  parts  of  two  organisms  be- 
longing to  the  same  general  skeletal  category,  e.a.  vertebral 
centra  of  man  and  the  cod,  or  lateral  appendages  of  the  lobster 
and  scorpion. 

In  this  way  may  be  clearly  distinguished  different  kinds  and 
degrees  of  relationship  perceived  according  as  the  mind  is  di- 
rected alon^  one  line  of  mquiry  or  another,  whether  concerning; 
different  individuals  or  different  parts  of  the  same  individual, 
and  whether  concerning  derivation,  process  of  development, 
relative  position,  or  function. 

These  distinctions  could,  no  doubt,  be  easily  augmented  or 
improved,  and  they  are  here  set  down  for  augmentation  or 
emendation. 

It  may  or  may  ncft  be  well  (I  think  it  will  be  well)  to  dis- 
tinguish these  different  relationships  by  distinct  terms;  but 

*  Special  and  general  liomoloffies  were  defined  and  explained  by  Profes- 
sor Owen  in  his  book  on  the  ardiet3rpe  and  homologies  of  tibe  yertebrate 
skeleton  (pp.  1&  72). 
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anyhow  they  must  be  kept  clear  and  distinct  in  the  mind  in 
oraer  to  make  progress  in  scientific  zootomy. 

While  protesting  against  the  abandonment  of  the  yeiy  nse- 
ftd,  nay,  necessary  term  "  homology,"  I  accept  with  pleasure 
Mr.  Lankester's  new  terms,  and  thank  him  yery  cordially  for 
this  latest  contribution  to  pnilosophical  anatomy. 


IX. — On  some  Oenera  and  Species  of  Chaieropodcms  MoU 
luaca  collected  hy  Mr.  M^ Andrew  in  the  Qvlf  of  Suez.  By 
AsTHUB  Adams,  F.L.S. 

Mb.  M*  Andbew  having  submitted  to  my  inspection  numerous 
small  and  obscure  forms  of  marine  gasteropodous  Mollusca, 
for  the  purpose  of  identification,  I  have  made  a  careful  exa- 
mination and  comparison  of  them,  to  assist  him  in  his  re- 
searches into  the  geographical  distribution  of  Mollusca,  and 
have  included  the  results  in  this  paper.  . 

Fam.  BisBoida. 

Genus  Cebatia,  H.  &  A.  Ad. 

C.  pyrgula^  A.  Ad. 

C,  testa  turbinato-turrita,  imperforata,  alba,  tenui,  mtida,  semi- 
opaca,  spira  apice  obtusa ;  anfract.  5,  conyexiB,  suturis  profandis; 
apertnra  oyatay  antice  Tix  effosa  et  subdilatata;  labio  arcuato, 
acato. 

Hah.  Gulf  of  Suez. 

A  turreted,  turbinate,  semiopaque  white  shell,  with  the 
apex  of  the  spire  very  obtuse,  and  with  the  aperture  some- 
what effuse  and  dilated  anteriorly. 

Genus  Micbostelma,  A.  Ad. 

M.  concinnay  A.  Ad. 

iT.  testa  ovato-torrita,  imperforata,  alba ;  anfiraot.  7,  plaiiis,  postice 
angulatb,  supremis  longitudinaliter  plicatisy  plids  rectis,  yalidiB, 
seqnalibuB^  interstitiis  transversim  striatis ;  anfractu  ultimo  magno, 
plids  evanidis ;  apertura  oblongo-oyata,  antice  prodncta,  effiisa ; 
labio  arcuate,  simplici ;  labro  postice  ad  q^turam  angulato. 

Hob.  Gulf  of  Suez. 

The  only  other  shell  I  have  seen  resembling  this  somewhat 
worn  specimen  found  by  Mr.  M*  Andrew  is  Microstelma  dcedalaj 
A.  Ad.,  from  the  Gotto  Islands,  in  Japan  (Ann.  &  Mag.  Nat. 
Hist.  1863,  xi.  p.  348) .    The  nucleolar  whorls  are  unfortunately 
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broken  o£f.  It  has  the  aspect  of  a  Pvramidellid ;  bat,  from 
die  absence  of  plaits  on  the  colnmellai  I  should  preier  to  place 
it  with  the  Bissoids. 

Oenos  COBENA,  A.  Ad. 

Testa  elato-turbinata,  rimata,  spira  apioe  obtnsa;  apertara  circu- 
lari,  peritremate  continao ;  labio  cadlo  tenui  expanse  obtecto,  et 
postioe  tuberoulo  acute  instructo ;  labro  margine  daplicato,  extus 
yalde  reflexo. 

Resembles  in  form  some  species  of  the  little  Bulimoid  group 
called  Ena  by  Leach :  but  it  has  a  double  peritreme,  and  the 
inner  lip  is  furnished  posteriorly  with  a  dentiform  tubercle. 
The  genus  seems  nearer  Onoha  than  any  other  form  with 
which  I  am  acquainted. 

C.  tuberctdiferay  A.  Ad, 

C.  testa  elato-tarrita^  rimata,  albida,  tenui,  subpellucida,  apice  spira 
obtnsa ;  anfr.  5,  convexiusculis,  longitudinaliter  oblique  striatis. 

Hob.  Gulf  of  Suez. 

Glenus  BissOA,  Fr^minv. 

B.  gracilis  J  A.  Ad. 

B.  testa  acicnlato-turrita,  alba,  solida,  in  mocCo  convexiuscula ; 
anfr.  8,  conyexis,  longitudinaliter  costatis,  costis  confertiB ;  aper- 
tura  ovata ;  labro  arcuato,  dilatato. 

Hab.  Gulf  of  Suez. 

The  only  species  of  Bissoa  proper  which  at  all  resembles 
this  very  elegant  little  shell  is  -B.  auriacalpium^  Linn.,  which, 
however,  is  much  larger,  and  has  not  the  regular,  lon^tudinal, 
rather  crowded  ribs  of  tnis  shell.  Only  a  single  specmien  was 
obtained. 

Q^nus  Onoba,  H.  &  A.  Ad. 

0.  mirifica^  A.  Ad.  Ann.  &.  Mag.  Nat.  Hist.  1863. 
Hab.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

(Jenus  Fenella,  A.  Ad. 

1.  F.pupoidesj  A.  Ad.  Ann.  &  Mag.  Nat.  Hist.  1860. 
Hab.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

2.  F.  scabraj  A.  Ad.  {Dunkeria)^  Ann.  &  Mag.  Nat  Hist. 

1860. 

Hab.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 
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3.  F.  reticulata^  A.  Ad.  (Dunkeric^j  Ann.  &  Mag.  Nat.  Hist. 

1860. 

Hob.  Gulf  of  Suez  (M'Andr.),  Japan  (A.  Ai). 

4.  F.  rufbcinetaf  A.  Ad*  {Dunkeria)^  Ann.  &  Mag.  Nat.  Hist. 

1860. 

Hob.  Gulf  of  SofiE  (M'Andr.))  Japan  (A.  Ad.). 

Genus  Hyala,  H.  &  A.  Ad. 
1.  H.  nitiday  A.  Ad. 

H.  testa  elato-turbinata^  imperforata,  albida,  tenoi,  laevi)  nitida, 
semipellucida ;  spira  apice  obtusa;  anfract.  6,  conyexiB,  ad  su- 
toras  sabangulatis,  sutoris  profundi,  anfracta  ultimo  rotondato ; 
apertoia  ovata ;  labio  vix  reflexo ;  labro  arcuato^  simplici,  mar- 
gine  aouto. 

Hab.  Gulf  of  Suez. 

Veij  similar  in  form  to  the  succeeding  species;  but  the 
axis  is  not  perforated,  the  inner  lip  is  hard^  reflexed,  and  the 
whorls  are  angulated  at  the  sutures. 

2.  H.  concinna^  A.  Ad« 

H.  testa  elato-tofbinata,  perforata,  alba,  tenui.  Ism,  subdiaphana ; 
spira  apice  obtusa ;  anfract.  5^,  conyexis,  sutoris  impressis,  an- 
fractn  idtimo  rotundato ;  apertora  ovata,  antice  subeffosa ;  labio 
yix  reflexo ;  labro  margine  aouto. 

Hab.  Gulf  of  Suez. 

A  pretty  shell,  more  nearly  resembling  the  type  of  Hyala 
than  an^  other  form  with  which  I  am  acquainted,  but  the 
true  position  of  which  must  remain  doubtful  until  the  animal 
shall  have  been  discovered  and  examined. 

3.  H.  pumilaj  A.  Ad. 

H.  testa  elongato-turbinata,  imperforata,  alba,  Issn,  pellucida;  spira 
apice  obtusa;  anfract  4,  planiusculis,  suturis  marginatis;  an- 
fractu  ultimo  m^igno,  elongate ;  apertura  ovata,  peritremate  con- 
tinue ;  labio  subincrassato ;  labh>  margine  arcuato,  subdilatato. 

Hab.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

This  pretty  little  shell,  which  appears  to  be  identical  with 
specimens  I  found  in  Japan,  resembles  in  form  some  species 
of  Onobay  but  is  smooth  and  nearly  pellucid,  and  has  the  ob- 
tuse spire  seen  in  Hyala,  The  inner  lip  being  continuous 
with  the  outer,  also,  reminds  one  rather  of  Onoba  than  of 
Hyida. 
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Fam.  Idtiopida. 
GFenus  Diala^  A.  Ad. 

1.  2>.  vartaj  A.  Ad.  Ann.  &  Mag.  Nat.  Hist.  1861. 
Hab.  Gulf  of  Suez  (M'Andr.)^  Japan  (A.  Ad.). 

2.  D.  mituralia^  A.  Ad.  {Monopiygma)^  Sow.  Thes.  Conch. 
.  {Manopi.)  pi.  172.  f.  31, 33. 

Hab.  Gulf  of  Suez  (M'Andr.),  Philippines  (Cuming). 

3.  2>.  succincta^  A.  Ad. 

D.  testa  torrito-pyramidali ;  spira  conica,  elata ;  Isevi,  solida,  politay 
lutesoente,  fascia*  angnsta  rofa  ad  sutoras  omata ;  anfr.  8,  planis, 
transversiin  obsolete  sulcatiB  ;  anfracta  ultimo  antioe  fascia  rofa 
sucdncto ;  apertora  ovata,  antice  producta  et  acuminata ;  labio 
rectiusculoy  ftisco  tincto ;  labro  arcuato^  simplici. 

Hab.  Gulf  of  Suez. 

A  pretty  species,  quite  distinct  from  any  hitherto  described, 
beinff  elevated  and  conical,  with  Ae  aperture  very  much  pro- 
duced and  narrowed  in  front. 

Genus  Alaba,  H.  &  A.  Ad. 

1.  A.  imbrtcata^  A.  Ad.  Ann.  &  Mag.  Nat  Hist.  1862. 
Hab.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

2.  A.  lucida^  A.  Ad.  Ann.  &  Mag.  Nat.  Hist.  1862. 
Hab.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

Genus  Styuferina,  A.  Ad. 
1.  8.  ganiochilaj  A.  Ad.  Ann.  &  Mag.  Nat.  Hist.  1860. 
jHoft.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

2.  8.  callosaj  A.  Ad. 

8.  testa  turbinata,  alba,  vitrea^  vix  pellucida,  nitidissima^  polita ; 
anfract  norm.  4,  convexis,  sutura  marginata ;  anfr.  ultimo  basi 
convexo,  regione  umbilicali  callo  obtecta ;  apertura  ovato-lunariy 
labio  obliquo^  supeme  incrassato,  antice  subefiusa. 

Hab.  Gulf  of  Suez. 

A  small,  polished,  semipellucid  shell,  of  turbinate  form,  and 
with  the  umoilicus  covered  with  a  shining  callus.  The  apical 
nucleolar  whorls  are  broken  off,*  but  tne  genus  seems  to 
be  8tjflifsrtnay  which  more  resembles  Alaba  than  8tylijkr 
proper. 
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Fam.  Fyramiddlitoir 
Gtenos  Fyramidella^  Lam. 
P.  miiralisj  A.  Ai,  Sow.  Thes.  Conch,  (iy.)  pL  172.  f-  9. 
Hob.  Gulf  of  Suez  (M^Andr.),  Philippines  (Cuming). 

Grenus  Obeliscus,  Humphr. 

1.  0.  terebeUum.  Miill.  (Helix)y  Verm.  p.  123.  no.  319;  Sow. 

Thea.  Conch.  (Obd.)  pi.  171.  f.  5,  6. 

Hob.  Gulf,  of  Suez  (M^Andr.),  West  Indies  (auct.). 

2.  0.  teaaeOatuSy  A.  Ad.,  Sow.  Thes.  Conch.  {OM.)  pL  171. 

f.  16. 
Hah.  Gulf  of  Suez  (M'Andr.),  Philippines  (Cuming). 

3.  0. pu8%nu8j  A.  Ad.,  Sow.  Thes.  Conch.  {ObeL)  pi.  171.  f.  7. 
Hob.  Gulf  of  Suez  (M'Andr.),  Philippines  (Cuming). 

4.  0.  vi^eusy  A.  Ad.  Ann.  &  Mag.  Nat.  Hist.  1860,  vi.  335. 
Bab.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

(Jenus  Strnola,  A.  Ad. 

1.  S.pulcheUay  A.  Ad.  {Obeliacua)^  Sow.  Thes.  Conch.  (Mon. 

Obelise.)  pi.  171.  f.  20. 

Hob.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

2.  8.  adisy  A.  Ad.  {Obeliscuajy  Sow.  Thes.  Conch.  (Mon. 

Obel.)  pL  171.  f.  30. 

Hob.  Gulf  of  Suez  (M^Andr.),  Philippines  (Cuming). 

3.  8.  aciculatay  A.  Ad.  {0beli8cus)y  Sow.  Thes.  Conch.  (Mon. 

Obel)  pi.  171.  f.  21. 
Ob,  omatusy  Old. 

Hob.  Gulf  of  Suez  (M'Andr.),  Philippines  (Cuming),  Japan 
(A.  Ad.). 

4.  S.pupinay  A.  Ad.  Ann.  &  Mag.  Nat.  Hist.  1860. 
Hob.  Gulf  of  Suez  (M'Andr.),  Japan  (A.  Ad.). 

6.  8.  subulinoy  A.  Ad.  Proc.  Zool.  Soc.  1862. 
Hak  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

6.  8.  ludday  A.  Ad. 

8.  testa    acuminato-conoidea,  imperforata,  semipelluoida,  vitrea, 
nitida ;  anfract.  nonn.  5,  planis^  ultimo  amplo,  ad  basin  roton- 
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dato;    apertara  sabqnadiata,  pliea  panetali  oonsfMcaay  traos- 
versa. 

Hob.  Qtdfof  Suez. 

Most  nearly  resembles  8.  mframtdalis^  A.  Ad.^  but  is  not 
ombilicated.  It  is  also  like  Ob.  vitrea^  A.  Ad.,  but  is  withoat 
any  coloured  red  band  on  the  whorls. 

Genus  Obina,  A.  Ad. 

Testa  yitrea,  conioo-turrita,  umbilioata ;  anfractibns  pLanis,  simpli- 
dbus.  Apertara  sabquadrata^  plica  parietal!  unioa  transversa 
instmcta. 

0.  pinguCculay  A.  Ad. 

0,  testa  conoidali,  profonde  umbilioata,  alba,  tenuis  IsBvi;  anfr. 
norm.  5,  planis,  sutoris  oanaliculatis ;  apertara  sabquadrata, 
antioe  snbangalata ;  plica  parietali  transversa,  valida ;  labro  intos 
transversim  solcato. 

Sab.  Gulf  of  Suez. 

Like  a  short  umbilicated  Symola.  S.pyramidcdisj  A.  Ad. 
(Ann.  &  Mag.  Nat.  Hist.  1860)  also  belongs  to  this  newly 
indicated  group. 

G^nus  Styloptygma,  A.  Ad. 

1.  S.  lendtXy  A.  Ad.  Proc.  Zool.  Soc.  Lond.  Nov.  1862. 
H(J>.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

2.  8.  ntveay  A.  Ad. 

8.  testa  subulata,  in  medio  tamidnla,  solida,  ebomea,  nivea,  polita ; 
anfract.  norm.  6\  plannlatis,  sutoris  marginatis ;  apertara  elon- 
gato-ovata;  plica  parietali  subinconspicua,  perobliqaa;  labio 
simplici,  acuto. 

Hob.  Gulf  of  Suez. 

A  solid,  ivory-white,  highly  polished  species,  with  an  elon- 
gated aperture,  and  wim  the  plait  on  the  inner  Up  very  obUque. 

G^nus  MONOPTTGMA,  Gray. 

M.  fulvay  A.  Ad.  Proc.  ZooL  Soc.  1851 ;  Sow.  Thes.  (Mon. 
Monopt.)  pi.  172.  f.  23. 

Hah.  Gulf  of  Suez  (M^Andr.),  Philippines  (Cuming). 

Genus  Myonia,  A.  Ad. 

M.  castay  A.  Ad.  {Monoptygma)^  Sow.  Thes.  Conch.  (Mon. 
Moncpt.)  pi.  172.  f.  22. 

Eab.  Gulf  of  Suez  (M^Andr.),  China  Sea  (A.  Ad.). 
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Until  the  animab  of  Manopty^ma^  Myonia^  and  Agatha 
shall  have  been  examined,^  it  is  difficult  to  say  whether  thej 
should  be  placed  in  PTramideUidad  or  ActSMmidsB. 

Genus  Agatha,  A.  Ad. 

A.  vitrea^  A.  Ad« 

A.  testa  snbulata,  alba,  yitrea,  semipelluoida ;  anfract  6,  plannlatis^ 
sulob  transvenis  distantibas  exaratb;  apertura  elongato-ovata, 
antioe  producta  at  efiosa ;  labio  in  medio  oblique  subplicato. 

Hob.  Gulf  of  Suez. 

This  is  a  species  of  a  group  of  shells  of  which  A.  vir^y  Ai 
Ad.,  is  the  Irpe.  They  are  beautiful  white,  polished,  vitreous 
shells  like  elongated  Actceonea  or,  rather,  Myonice^  but  without 
the  sculpture  peculiar  to  those  forms. 

G^nus  MoRMULA,  A.  Ad. 

M.  MacandrecRy  A.  Ad. 

M.  testa  Bubulato-tunita,  orassa,  solida,  rissoidea,  alba ;  aofract  nor- 
malibus  11,  planis,  hie  et  illic  yalde  yaricosis,  longitndinaliter 
costatiBy  transyersim  totis  liratis,  fasciis  duabus  n^  omatb ; 
apertara  subquadrata ;  labio  spiraliter  tortuoso ;  labro  extus  yalde 
yariooBO,  margine  arouato. 

Hah.  Gulf  of  Suez. 

This  shell  agrees  genericaUy  with  the  MarmaUi  egreaiaj  A. 
Ad.,  from  the  Philippines  (troc.  Linn.  Soc.  Zool.  vol.  vii.), 
but  specifically  it  differs  in  the  whorls  being  ornamented  with 
but  two  red-brown  bands  instead  of  three,  and  being  provided 
here  and  there  with  strong  conspicuous  varices.  M.  riseoinaj 
A.  Ad.  (Proc.  Linn.  Soc  Zool.  vol.  vii.),  from  Japan,  Lancea^ 
sp.j  Pse.,  from  the  Sandwich  Islands,  and  probably  Proto 
Cbrnentana,Newcombe  (Am.  Joum.  Conch,  vol.  v.  pi.  17.  f.  3), 
are  examples  of  the  same  type.  Li  two  of  Mr.  M' Andrew's 
specimens  the  little  embryomc  sinistral  shell  is  well  shown — 
proving  the  genus  to  belong  to  Pvramidellidse.  It  most  nearly 
resembles  l\Lrhon%lla\  but  the  inner  lip  is  not  straight  and 
simple  as  in  that  group.  ByramideUa  adis^  A.  Ad.  (Sow. 
Thes.  Mon.  PVram.  pi.  172.  f.  16, 17),  and  Pyramidella  am" 
bigudy  Gh>uld  (Otia  Conch,  p.  60),  also  belong  to  this  genus. 

Q^nus  TuBBONiLLA,  Risso. 
1.  T,  btfasciatay  A.  Ad.  Ann.  &  Mag.  Nat.  Hist.  1861. 
Hob.  Gulf  of  Suez  (M^Andr.),  China  (A.  Ad.). 
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2.  T.  acicularis^  A.  Ad.  {ChemniUia)^  Proc.  Zool.  Soc  1853, 

p.  182. 

Hcb.  Golf  of  Suez  (M'Andr.),  Philippines  (Coming). 

3.  T.  metulaj  A.  Ad.  {GhfysaUida)y  Ann.  &  Mag.  Nat  Hist 

1860. 

Hab.  Gulf  of  Suez  (M'Andr.),  Japan  (A.  Ad.). 

4.  T.  Candida^  A.  Ad.  {Ghemnitzia)^  Proc.  Zool.  Soc.  1853, 

p.  181. 

EcA.  Gulf  of  Suez  (M^Andr.),  Philippines  (Cuming). 

6.  T.  Jiisca^  A.  Ad.  {Chemnitzia)^  Proc.  Zool.  Soc.   1853, 
p.  181. 

Hab.  Gulf  of  Suez  (M^Andr.),  Philippines  (Cuming). 

6.  T.  decuasata^  A.  Ad.  Ann.  &  Mag.  Nat  Hist  1861. 
Hab.  Gulf  of  Suez  (M'Andr.),  China  Sea  (A.  Ad.). 

7.  T.  9citula^  A.  Ad.  Ann.  &  Mag.  Nat  Hist  1861. 
Hdb.  Gulf  of  Suez  (M^Andr.),  China  Sea  (A.  Ad.). 

8.  T.  modicay  A.  Ad.  Ann.  &  Mag.  Nat  Hist  1860. 
Hab.  Gnlf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

Q^nus  CiNGULiNA,  A.  Ad. 
C.  circinatay  A.  Ad.  Ann.  &  Mag.  Nat  Hist  1860. 
Hab.  Gulf  of  Suez  (M^Andr.),  Japan  (A.  Ad.). 

Fam.  Styliferida. 

Gknus  SCALEKOSTOMA,  Dcfth. 

8.  Deahayesiiy  A.  Ad. 

/S.  testa  elongato-pyramidaliy  supeme  attenuata^  spira  styliformi, 
albida,  nitida^  semiopaoa;  anfract.  normalibus  7,  primis  oon- 
veziusouliB,  sequentibus  planulatis^  ad  suturas  acute  carinatis ; 
anfractu  ultimo  in  medio  carinato,  basi  oonvexo ;  apertora  oyali^ 
antice  subefiusa ;  labro  arcuato,  in  medio  producto. 

Hab.  Gulf  of  Suez. 

This  shell  seems  to  have  all  the  characters  of  M.  Deshayes's 
Soalenostoma  carinatumj  described  in  his  ^  Cat  des  MoUusques 
de  rtle  de  la  Reunion,'  pi.  7.  f.  26, 28.  8.  Deahayesii  has  the 
form  of  a  Bissaina  with  the  texture  and  spire  of  a  StyUfar. 
The  inner  lip  is  not  so  straight  as  in  the  bourbon  sheD,  and 
the  spiral  keel  is  less  acute  and  defined.     In  his  specimens 
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M.  Deshayes  was  unable  to  ascertain  if  the  nucleolar  whorls 
were  arranged  in  the  form  of  a  little  sinistral  embryonic  shell, 
as  they  are  in  all  true  Pyramidellids ;  and,  unfortunately, 
neither  is  Mr.  M* Andrew's  shell  in  a  condition  to  prove  the 
fact,  the  apex  of  the  spire  being  broken  off.  I  am  of  opinion, 
however,  that  Scalenostoma  belongs  to  Styliferidae,  and  proba- 
bly should  include  CAemmtzia  Rangii  of  Folin,  M^l^agnni-^ 
coles,  pL  6.  f.  1. 


X. — Remarks  on  Prof.  Owen's  Monograph  on  Dimorphodon. 
By  Harry  G.  Seelet.  F.G.S.,  Assistant  to  Prof.  Sedgwick 
in  the  Woodwardian  Museum  of  the  University  of  Cam- 
bridge. 

In  this  work  several  views  are  urged  in  osteology  which  seem 
to  me  inconsistent  with  facts;  principles  in  pnilosophy  are 
advanced  which,  if  true  principles,  must  place  the  science  of 
physiology  upon  a  different  foundation  from  that  which  it  has 
now ;  and  a  position  is  taken  by  Prof.  Owen  towards  previous 
writers  and  with  his  readers  which,  if  not  new,  demands  ex- 
planation before  the  scientific  trutns  of  the  memoir  will  be 
fairly  stated. 

I  would  guard  myself  here  from  the  suspicion  that  I  may 
be  writing  merely  to  correct  mistakes  or  point  out  oversights. 
No  writer  can  afford  to  do  that.  And  errors  of  that  kind  are 
only  defects,  often  unaccountable,  in  contributions  to  know- 
ledge which  are  made  in  strivings  to  attain  to  truth.  But  all 
through  this  monograph  there  runs  a  bias  which  warps  its 
osteology  and  philosophy,  and  leads  to  conclusions  which 
seem  to  me  to  oe  erroneous,  unscientific,  and  unjust.  The 
passages  which  will  be  extracted  from  tne  monograph  will 
make  this  clear,  while  the  remarks  appended  will  contribute 
the  best  elucidation  of  the  truth  that  I  can  give. 

Ftrstj  of  Osteology. — This  is  descriptive  of  specimens  of 
Dimorphodon  from  the  Lias,  and  interpretative  of  the  osteo- 
logy 01  lie  whole  class  of  these  animals  by  the  evidence  from 
the  specimens  described.  Prof.  Owen  begins  with  the  skull. 
Herem,  so  far  as  the  general  osteology  went,  he  waspreceded 
by  Von  Meyer  and  other  comparative  anatomists  of  Gfermany, 
whose  labours  have  cleared  the  chief  difficulties  from  the  sub- 
ject. Upon  the  skull  Von  Meyer  is  quoted  and  argued  against, 
but,  I  think,  both  misunderstood  and  misrepresented ;  so  that 
it  has  seemed  to  me  desirable  to  reproduce  as  well  as  I  was 
able  in  English  the  following  account  which  Von  Meyer 
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gives  of  the  skull  in  Ornithosaurians  from  the  Lithographic 
slate*. 

"  The  skull  of  the  Pterodactyles,  which  Oken  placed  between 
Chameleon  and  Crocodile,  after  all  can  only  be  compared  to 
the  skulls  of  birds  and  of  lizards.  The  preponderating  resem- 
blance to  the  bird'q  head  cannot  be  disputed ;  but,  on  the  other 
hand,  it  has  opposed  to  it  a  surprising  dissimilarity  in  certain 
parts,  which  mcline  to  the  type  of  the  Sauria.  Several  spe- 
cies are  characterized  by  an  exceedingly  depressed  snout, 
which  occurs  more  frequently  in  birds.  In  other  respects, 
also,  the  general  shape  of  the  head  is  more  like  birds  than 
it  is  like  reptiles,  which  show  a  cranium  more  or  less  flattened. 
The  bats,  which  deserve  notice  as  flying  Vertebrata,  are  en- 
tirely mammalian  animals,  and  totally  different,  especially  in 
their  heads.  In  Pterodactyles,  as  in  birds,  the  bones  of  the 
skull  blend  together  so  imperceptibly  that  their  sutures  at 
best  are  only  indistinctly  seen,  and  are  sometimes  obliterated ; 
while  even  in  full-grown  reptiles  they  are  all  to  be  made  out 
with  great  distinctness.  There  is  the  more  difficulty  in  ascer- 
taining the  structure  of  the  Pterodactyle  skull,  since  generally 
only  the  lateral  aspect  is  exposed,  and  hence  we  get  scarcely 
any  information  about  its  upper  and  under  surfaces.  Among 
the  skulls  which  are  exposed  from  the  side,  information  is  at 
times  afforded  by  those  m  which  the  parts  have  suffered  some 
displacement ;  but  the  separations  so  produced  are  to  be  ac- 
cepted with  great  caution,  for  they  do  not  always  coincide 
with  the  real  boundaries  of  the  bones. 

"  The  temporal  bone  in  Fterodacti/lus  contributes  essentially 
to  the  formation  of  the  arch  of  the  skull  or  brain-case,  whicn 
is  considered  to  be  one  of  the  chief  characteristics  of  a  bird's 
skull,  and  finds  no  counterpart  in  the  skulls  of  Lacertians. 
The  snout  also  shows  the  most  marked  similarity  to  that  of 
birds,  since  it  comprises  only  one  bone  (regarded  as  the  inter- 
maxillary), which  constitutes  in  Pterodactylus  the  anterior 
margin  of  the  anterior  nares :  exceptions  to  this  seem  to  be 
Pterodactyhis  hngicollum  and  P.  scolopcuncqps.  As  ia  birds, 
the  intermaxillary  is  prolonged  backward  as  far  as  the  region 
of  the  orbits,  to  the  principal  frontal  bone,  in  the  form  of  a 
bone-ridge  (Knochenleiste).  A  similar  intermaxillary  ridge  is 
also  found  in  Monitory  but  of  less  extent.  The  simple  bone 
which  constituted  the  beak  in  PterodactyluSy  however,  was  not 
of  a  sponffy  nature,  favourable  for  the  reception  of  air,  as  in 
birds ;  and  the  reason  probably  was  that  the  bone  had  not  to 

*  From  '  Zur  Fauna  der  Vorwelt.  Reptilien  aus  dem  lithographischen 
Schiefer,  &c./  yon  Hermann  von  Meyer,  (Frankfurt  am  Mam,  18^. 
Folio)  pp.  15,16. 
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carry  a  homy  beak.  For  this  reason,  also,  it  was  not  required 
that  the  intermaxillary  ridge  should  become  elastic  or  form  a 
sort  of  hinge  before  it  met  the  chief  frontal  bone,  by  which 
means,  as  is  well  known,  the  beak  of  birds  becomes  movable. 
It  consists  of  dense  solia  bone,  which  at  the  utmost  can  only 
be  distinguished  from  the  other  bones  of  the  head  (which  are 
exceedingly  thin,  as  in  birds)  by  its  presenting  a  finely  striated 
surface,  which,  however,  is  also  sometimes  to  be  seen  in  other 
Pterodactyle-bones.  Here,  therefore,  we  see  the  beak  of  birds 
adapted  to  an  animal  with  an  immovable  snout  armed  with  teeth. 

*^How  little  the  homy  beak  or  the  homy  covering  of  the 
jaw  is  connected  with  the  blending  by  anchylosis  of  the  skull- 
Dones,  and  with  the  formation  of  a  bird-like  intermaxillary,  is 
demonstrated  by  the  fact  that  in  turtles  the  bones  are  seen  to 
be  separate ;  the  toothless  Rhynchosaurua  also  proves  it,  as 
does  tne  Dtcynodony  whose  jaws  show  teeth  and  horn-covering 
at  the  same  time,  which  one  could  hardly  even  deny  to  birds, 
if  the  two  little  teeth  which  subserve  the  rubbing  through  of 
the  egg-shell  were  to  be  regarded  as  true  teeth.  Mayer  of 
Bonn  has  proved  those  on  the  upper  beak  of  the  mature  chick 
in  the  egg  to  be  tegumentary  structures*.  The  like  structure 
is  found  in  the  crocodile,  and  to  some  extent  in  turtles  also. 

"  The  highest  point  in  the  profile  of  the  skull  is  formed  by 
the  principal  frontal  bone.  This  accords  with  the  arrangement 
in  birds  as  much  as  does  the  fact  that  the  principal  frontal 
bone  is  double,  bounds  the  whole  of  the  upper  ana  hind  part 
of  the  orbit,  and  covers  the  greater  part  of  the  cerebrum, 
which  consisted  of  two  hemispheres,  in  which  Oken  recognized 
a  resemblance  to  higher  animals. 

"  The  posterior  vault  of  the  skull  is  bird-like.  The  double 
parietal  bone  succeeds  behind  the  principal  frontal  bone,  and 
IS  constituted  as  in  birds.  Geofiroy,  regarding  the  mastoid  as 
the  parietal,  described  this  bone  in  birds  as  the  interparietal. 

"The  supraoccipital  seems  to  be  single  as  in  birds,  and 
tolerably  well  expanded ;  it  generally  forms  that  part  of  the 
skull  which  lies  furthest  back.  The  side  bone  of  the  occiput 
[exoccipital]  lies  lower  down,  and  was  probably  directed  some- 
what forward,  as  in  birds.  No  information  could  be  obtained 
about  the  lower  bone  of  the  occiput  [basioccipital],  owing  to 
the  lateral  position  in  which  the  Pterodactyle  skull  is  generallv 
found.  From  the  form,  however,  of  the  back  part  of  tne  skull, 
it  may  be  concluded  diat  the  foramen  magnum  must  have 
been  situate  inferiorly,  as  in  birds ;  and  we  may  therefore 
assume  that  the  head  and  neck  were  moved  in  the  same  way 
as  in  birds,  and  not  as  in  mammals  and  reptiles. 

•  Froriep's  Neue  Notizen,  No.  6.  Bd.  xx.  Oct.  1841. 
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^^  The  temporal  bone  lies  on  the  outside  of  the  parietal  and 
principal  frontal  bones,  and  chiefly  forms  the  temporal  fossa. 
Anteriorly  it  does  not  appear  to  enter  into  the  formation  of 
the  margin  of  the  orbital  cavities,  as  it  does  in  birds,  bat  is 
rather  displaced  here,  as  in  the  Sauria,  by  the  postfrontal  bone. 
This  bone  approximates  to  that  of  the  chameleon ;  its  hind- 
most branch  (which  cannot  Y&rj  well  be  regarded  as  a  back- 
ward extension  of  the  jtigal)  K)rms  the  exterior  boundary  of 
the  temporal  fossa,  by  uniting  with  a  process,  probably  of  the 
mastoid,  since  it  can  hardly  be  supposed  to  come  m)m  the 
exoccipital.  I  would  here  remark  that  the  exterior  closing  of 
the  cavity  or  ring  for  the  passage  of  the  temporal  muscles  also 
occurs  in  birds. 

"  The  malar  and  superior  maxillaij  do  not  follow  the  type 
of  birds.  The  malar  consists  of  a  sm^le  bone,  which  forms 
the  greater  part  of  the  anterior  and  inferior  boundary  of  the 
orbit  of  the  eye  (which  is  surrounded  with  bones),  and  in  this 
respect  resembles  most  of  all  certain  lizards,  such  as  the 
dragons  and  Iffuana.  In  birds  the  cavity  for  the  eye  is  not 
generally  closed  below  with  bones ;  but  whenever  it  is  so 
closed,  it  is  not  by  the  malar  bone. 

"  Tne  process  of  the  malar  bone  which  ascends  in  front  of 
the  orbit  connects  itself,  while  closing  the  margin  of  the  eye- 
cavity,  with  a  bone  descending  from  above.  It  is  the  more 
difficult  to  determine  this  bone,  since  inmiediately  in  front  or 
at  some  distance  from  it  is  seen  a  similar  bone,  which  points 
downward  and  attenuates  towards  the  end.  Of  these  two 
bones  the  hinder  one  represents  a  similar  bone  in  the  bird's 
skidl ;  only  there,  owing  to  the  peculiar  construction  of  the 
malar  bone,  it  hangs  down  free,  and  has  been  termed  by  Bo- 
janus  correctly  the  lachrymal,  and  by  others  the  supraorbital. 
In  that  case  the  foremost  of  the  two  bones  is  the  prefrontal 
bone,  which  in  birds  is  clearly  developed  at  the  back  comer  of 
the  nostril.  In  certain  living  lizards  {Monitory  Iguana^  SteUto) 
the  prefrontal  bone  also  contributes  towards  the  formation  of 
the  margin  of  the  nares ;  and  in  Lacertians  in  general  the 
lachrymal  bone  connects  itself  with  the  malar  bone  to  form 
the  front  part  of  the  border  of  the  orbital  cavity.  In  addition 
to  this,  there  is  to  be  found  (in  Monitor ^  for  instance)  a  supra- 
orbital bone,  which  also  characterizes  certain  birds. 

"  The  ffreat  orbital  cavities  (bordered  all  round  with  bones) 
in  the  back  part  of  the  skuU  were  at  least  partiidly  separated 
hj  a  bony  partition,  and  contained,  as  in  some  Uzards  and 
birds,  a  bony  ring  for  strengthening  the  sclerotic  membrane. 
In  some  Pterodactyles  this  sclerotic  ring  seems  to  be  absent; 
at  least  I  have  not  yet  been  able  to  find  it  in  Rhamphorhynchus, 
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When  this  ring  is  found,  it  either  consists  of  a  single  smooth 
piece  [Pterodadylua  scolopacicepsj  P.  crassirostris)  or  is  made 
up  of  small  plates,  which  lie  over  each  other,  and  which  may- 
be either  smooth  {Pterodactyhia  Kocht)  or  grantdated  (P. 
Mey&n)» 

"  The  nostril  was  double,  and  often  distinguished  by  its 
large  size.  The  two  holes,  however,  were  not  separated  inter- 
nally by  a  partition  of  a  partly  bony  consistence,  as  Oken 
supposed.  In  Pterodaciylvs  Kochi^  ana  still  more  distinctly  in 
P.  UmgicollMrn^  it  can  be  seen  that  the  part  which  was  thought 
to  be  the  bony  remnant  of  this  septum  is  really  the  exterior 
bone,  in  which  the  anterior  comer  of  the  nostril  is  seen  to  be 
cut  out  This  bone^  like  most  of  the  skull-bones  of  the  Ptero- 
dactyles,  is  very  thm.  But  as  the  intermaxillary  ridge,  which 
overlies  it  and  extends  to  the  principal  frontal  bone,  is  con- 
siderably thicker,  as  is  also  the  lower  margin  of  the  jaw, 
which  in  that  part  is  generally  provided  with  teeth,  it  could 
not  but  happen,  owing  to  the  pressure  to  which  these  petrifac- 
tions have  been  subjected,  that  the  thin  exterior  bone  received 
a  more  depressed  position  in  comparison  ^vith  its  borders.  It 
thus  acquired  the  appearance  of  a  thin  bony  partition  in  the 
inside  of  the  skull. 

"  Between  the  nostril  and  the  orbit  lies  a  third  opening, 
which  again  reminds  one  of  the  bird's  skull,  which  aiso  pos- 
sesses a  boneless  space  between  the  pre&ontal  and  lachrymal 
bones ;  this  middle  openinff  is  seen  to  be  completely  surrounded 
with  bones  in  the  Eh^mpkorhynchi^  where  it  is  smaller  and 
lies  lower  down,  and  also  in  some  short-tailed  Pterodactyles, 
as  in  PkTodactylus  crctsairostris^  for  instance,  and  perhaps  also 
in  P.  breviroatris  and  P.  Meyeri.  In  others,  however,  this 
opening  is  ovlj  partially  separated  by  bones  irom  the  nostril, 
and  varies  in  size  according  to  the  distance  of  the  prefrontal 
from  the  lachrymal.  These  two  bones  are  sometimes  so  near 
together,  that  the  middle  hole  seems  scarcely  developed,  or 
may  even  not  be  noticed  at  all,  as,  for  instance,  in  P.  Kochi  ] 
and  P.  hngicoUum  and  P.  rhamphasiinvs  may  justify  the  con- 
viction that  there  are  Pterodactyles  which  really  have  no 
middle  hole.  Where  Ihe  middle  hole  is  completely  bordered 
by  bones,  the  separation  between  it  and  the  orbital  cavity  is 
made  by  the  maLEu:  and  lachrymal  bones ;  and  the  separation 
between  it  and  the  nostril  is  made,  if  not  wholly,  as  m  birds, 
at  least  for  the  most  part,  by  the  prefrontal  bone,  and  probably 
only  to  a  very  small  extent  by  the  maxillary. 

"  One  of  tne  most  important  bones  is  the  quadrate^  to  which 
the  lower  jaw  articulates.  This  bone  is  not  quadratic,  as  in 
birds,  but  cylindrical  and  shaft-like,  which  circumstance  was 
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regarded  by  Cavier  and  Oken  as  an  infallible  sign  that  the 
Pterodactyle  was  a  saurian  reptile,  and  not  a  mammal.  In 
this,  as  in  some  other  parts,  the  animal  shows  the  greatest 
similarity-  to  the  chameleon,  in  which,  however,  the  back  of 
the  skuu  is  not  arch-like,  as  in  birds,  but  sharper  in  its 
backward  prolongation,  and  therefore  quite  different  from 
Pterodactytus.  It  is  cnaracteristic  of  Pterodactylus  that  the 
articulation  of  the  lower  Jaw  lies  more  or  less  in  front  of  the 
posterior  angle  of  the  orbit.  In  birds  this  rerion  lies  further 
backward ;  and  in  lizards  it  is  coincident  wifli  the  posterior 
termination  of  the  temporal  fossa. 

"  At  the  same  time  the  lower  jaw  of  the  Pterodactyle,  except 
in  being  armed  with  teeth,  closely  resembles  that  of  birds.  The 
very  firm  union  of  its  rami,  their  flat  ledge-like  form,  their 
straight  antero-posterior  direction,  and  slight  vertical  curve, 
the  facing  of  its  articular  surface  (which  lies  rather  backward) , 
and  the  surprising  shortness  of  the  process  which  is  behind 
it  greatly  remind  us  of  the  lower  jaw  in  birds,  and,  among 
reptiles,  of  the  chameleon  and  the  turtle.  Sometimes  traces 
of  sutures  are  visible,  by  which  the  composition  of  the  lower 
jaw  may  be  apparently  made  out.  Externally,  between  the 
teeth  and  the  articular  cavity,  is  a  small  marginal  ledge,  se- 

f)arated  by  a  suture,  and  on  the  lower  margin  of  a  similar 
edge  is  seen  the  angular  bone.  On  the  space  between  these 
two  ledges  no  other  suture  can  l^  distinguished.  It  is  not 
conceivable  that  the  dentary  bone,  which  forms  the  chief  part 
of  the  lower  jaw,  extended  as  far  back  as  the  region  of  the 
articulation :  it  is  rather  to  be  presumed  that  the  piece  which 
lies  between  the  two  ledges  belonged  to  the  coronoid  bone, 
although  its  anterior  and  posterior  boundaries  cannot  be  de- 
fined. In  the  crocodile  the  superior  margin  between  the  teeth 
and  the  articular  cavitjr  is  formed  by  the  coronoid  bone,  which 
in  this  region  shares  with  the  angular  bone  in  chiefly  forming 
the  outer  surface.  In  lizards  the  upper  margin  is  bounded  by 
the  coronoid  [Mondbein],  which  is  not  seen  externally  in  croco- 
diles, but  in  the  chameleon  it  forms  a  surprisingly  strongly  de- 
veloped coronoid  process  which  does  not  occur  in  Pterodactyles. 
In  birds,  however,  as  in  Pterodactyles.  one  seems  to  see  traces 
of  a  small  upper  marginal  ledge,  which  would  belong  to  the 
coronoid.  The  angular  bone  also  shows  itself  externally  in 
birds  and  lizards,  as  well  as  in  Pterodactyles.  only  as  a  small 
marginal  ledge ;  but  at  the  same  time,  in  biros  and  lizards,  at 
the  spot  where  both  ledges  terminate  anteriorly,  a  clear  sepa- 
ration between  the  coronoid  and  dentarjr  bones  may  be  seen. 
Hence  it  results  that  the  lower  jaw  of  the  Pterodactyles,  at 
any  rate,  is,  even  in  its  composition,  only  to  be  compared  to 
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those  of  birds  and  lizards ;  but  the  foramen  is  missing  from  it 
which  perforates  the  hinder  half  of  the  lower  jaw  in  birds  and 
in  crocodiles.  With  all  this  resemblance,  it  is  amazing  to  see 
the  jaws  armed  with  teeth,  which  are  planted  in  separate 
alveoli,  like  those  of  crocodiles,  and  which  have  the  succes- 
sional  tooth  at  the  side  of  the  old  one,  as  in  lizards.  The 
mechanism  of  the  hyoid  bone  is  more  bird-  and  reptile-like." 

So  far  as  the  evidence  goes.  Von  Meyer  is  clear  about  the 
avian  character  of  the  premaxillary  bone.  This  Professor 
Owen  ignores :  but  in  the  description  of  his  plate  17  the  pre- 
maxillary is  made  very  small,  after  the  manner  of  crocodiles ; 
and  the  maxillary  bone  accordingly  holds  most  of  the  teeth. 
This  was  the  view  held  by  Prof.  Owen  in  his  '  Odontography.' 
In  the  Paldsontographical  Society's  volume  for  1851  was 
figured  the  premaxillary  bone  of  Pterodactylua  compresairoatris 
(Owen),  which  extended  back  to  the  nasal  cavity,  and  demon- 
strated that  the  teeth  were  in  the  premaxillary  bone.  Ac- 
cordingly Prof.  Owen  made  a  restoration  of  the  skull,  in  which 
the  {)remaxilla]T  and  maxillary  bones  have  avian  proportions. 
But  in  Dimorphodon  it  is  said  of  the  premaxillary,  "  The  pair ^ 
by*  confluence  or  connation,  constitute  the  fore  part  of  the 
upper  jaw  "  (p.  58).  And  in  the  description  of  plate  17  it  is 
said,  "  Bejrond  the  fourth  alveolus  the  maxillary  (20)  appears, 
underlapping  the  part  of  the  premaxillary  (22")  which  defines 
the  lower  and  anterior  part  of  the  narial  vacuity ;  the  maxil- 
lanr  is  continued  straight  backward,"  &c.  (p.  43).  This  is 
substantially  repeated  at  p.  58,  where  the  length  of  the  lateral 
alveolar  rays  of  the  wemaxillary  bone  is  given  at  about 
1^  inch.  Accordingly  1  turn  to  the  figures :  plate  17  is  let- 
tered to  agree  with  the  description ;  but  plate  18  (the  new 
specimen  on  which  the  monograph  is  chieny  founded)  is  let- 
tered so  as  not  to  agree  with  the  description,  since  the  whole 
of  the  teeth  are  put  into  the  premaxillary  bone,  which  is  repre- 
sented after  the  type  of  Cretaceous  and  German  Omitho- 
saurians,  only  of  greater  extent,  and  separated  from  the  small 
maxillary  bone  by  a  well-marked  suture.  But  at  p.  64  it  is 
said,  "  La  no  Pterosaurian  has  any  obvious  and  unmistakable 
suture  been  seen  indicative  of  the  respective  shares  taken  by 
maxillary  (21)  and  premaxillary  (22)  m  the  formation  of  the 
dentigerous  part  of  the  upper  jaw,"  &c.  If  so,  it  is  not  evi- 
dent why  Prof.  Owen  assertea,  but  a  few  pages  before,  that 
there  was  a  suture,  and  described  the  extent  and  character  of 
the  alveolar  rays  of  the  premaxillary  bone.  If  we  are  to  be- 
lieve this  last  statement,  then  it  is  evident  that  both  views 
given  in  the  plates  are  incorrect,  and  that  every  passage  in 
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the  text  which  describes  the  limit  of  the  premaxillaiy  bones 
is  equally  erroneous.  Yet,  notwithstanding  this  statement, 
Prof.  Owen  continues,  in  the  next  sentence :  "  Both  bones 
combine  to  support  the  array  of  teeth ;  they  have  coalesced,  at 
least  at  their  external  or  faci-alveolar  plates,  as  likewise  have 
the  right  and  left  premaxillary  portions  forming  the  fore  end 
of  the  upper  jaw.  The  suture  between  this  premaxillo- 
maxillary  bone  and  the  suborbital  portion  of  the  zygomatic 
arch  remains.  Accordingly  there  is  a  choice  of  analogies  in 
the  interpretation  of  the  observed  facts  :  a  portion  of  the  com- 
pound bone  may  be  assigned  to  the  premaxillary,  according 
to  the  analogy  of  the  crocodile  and  Uzard ;  or  the  whole  may  be 
called  premaxillary,  according  to  the  analogy  of  the  Ichthyo- 
saur."  If  the  latter  part  of  this  paragraph  is  true,  it  convicts 
the  former  part  of  stating  things  about  the  bones  which  are 
obviously  erroneous.  But  it  is  not  clear  why  Professor  Owen 
names  an  avian  affinity  Ichthyosaurian.  It  looks  as  though 
there  was  a  foregone  conclusion  that  the  animal  must  be  a 
reptile ;  and  if  not  allied  to  living  types,  then  it  must  be  allied 
to  a  fossil  reptile.  But  Prof.  Owen  is  unable  to  determine  tiie 
affinities  of  Ichthyosaurus ;  for  in  the  '  Comparative  Anatomy 
of  the  Vertebrates '  it  is  both  classified  with  the  Monopnoa 
and  written  of  as  an  extinct  order  of  Dipnoal  reptiles.  In  the 
*  Annals '  for  May  1866, 1  drew  attention  to  the  fact  that,  the 
teeth  being  in  the  premaxillary  bone  (as  I  inferred  from  Cre- 
taceous and  Solenhofen  specimens,  in  accord  with  Von  Meyer), 
they  were  simple  and  conical  in  most  animals,  and  that  the 
argument  for  their  reptilian  affinity  on  which  Cuvier  relied 
was  worthless.  Even  if  they  had  been  in  the  maxillary  hone^ 
such  an  argument  could  have  no  value,  since  such  teeth  occur 
in  Cetaceans.  If  Prof,  Owen  was  battling  against  this  fact,  I 
think  he  has  failed ;  nor  has  any  evidence  been  adduced  to 
overthrow  Von  Meyer's  determination.  The  accusation  against 
Von  Meyer  that  he  arbitrarily  assimied  the  avian  affimty  of 
the  bone  is  imjust,  since  the  translation  has  shown  he  had  found 
other  avian  affinities  in  the  skull ;  while,  even  if  the  other 
affinities  had  been  conspicuously  Ichthvosaurian  (which  they 
are  not),  it  would  have  been  unphilosophical  to  affiliate 
the  animal  to  Ichthyosaurus^  which  is  not  a  Known  standard  of 
organization. 

On  the  lower  jaw  it  is  observed, "  The  dentigerous  mandible, 
Uke  the  maxilla,  speaks  for  the  reptilian  affinity  of  Ptero- 
sauria,"  This  is  contrary  to  fact.  There  is  nothing  in  the 
dentition  which  miffht  not  be  expected  in  a  group  of  animals 
allied  to  Birds,  while  some  of  its  more  important  features  are 
characteristic  of  both  mammals  and  reptiles.     If  the  osteo- 
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logical  affinities  of  birds  are  stronger  with  reptiles  than  with 
mammals,  the  teeth  also  might  be  expected,  in  a  bird^allj,  to 
have  some  reptilian  characters.  But  to  assert,  without  evi- 
dence or  argument,  that  the  dentition  of  these  animals  is  rep- 
tilian, seems  to  dogmatize  on  a  matter  against  which  there  is 
actual  evidence  and  theoretical  improbabmly.  It  can  onlj  be 
by  suppression  of  facts  that  the  teeth  are  named  reptilian.  No 
one  has  asserted  that  thej  are  avian ;  but  the  absence  of  teeth 
frcfm  the  jaws  of  Echidna^  MyrmecobiuSy  and  BcJcena*  among 
Mammals,  and  from  the  jaws  of  Chelomans*  among  Reptiles, 
is  quite  consistent  with  meir  having  allies  in  which  teeth  are 
developed ;  and  similarly  the  absence  of  teeth  from  the  jaws 
of  biros  cannot  militate  against  bird-allies  having  teeth,  if 
such  animals  existed.  If,  therefore,  it  shall  be  evident  tnat 
Pterodactyles  have  strong  affinity  with  birds,  it  would  be  un- 
philoeophical  and  untrue  to  speak  of  the  dentigerous  mandible 
as  nec^sarilj  reptilian. 

Prof.  Owen  makes  a  difficulty  about  determining  Von 
Meyer's  temporal  bone.  Schldfenhein  is  commonly  used  bv 
Grerman  osteologists  to  indicate  the  bone  in  the  skull  which 
gives  attachment  to  the  lower  jaw.  In  the  higher  Yertebrata 
Prof.  Owen  names  this  bone  squamosal ;  in  some  of  the  lower 
Yertebrata  the  bone  which  has  that  fanction  is  named  by- 
Prof.  Owen  the  mastoid.  Hence  the  difficulty  is  not  witn 
Yon  Meyer,  but  follows  from  Prof.  Owen's  theory  of  the  skull. 
Yon  Meyer  is  sin^arly  clear  about  the  relations  of  his  tem- 
poral bone :  entermg  into  the  brain-cavity  as  in  birds,  and 
forming  much  of  the  temporal  fossa,  it  is  exterior  to  the  parietal 
and  frontal  bones,  and  does  not  enter  into  the  orbit.  These 
are  the  relations  of  the  squamosal  bone  in  the  common  cock ; 
and  I  have  accordingly  (as  the  Omiihocheims  from  the  Cam- 
bridge Greensand  entirely  agrees  in  these  points  with  Yon 
Meyer's  description)  made  a  preparation  of  the  skull  of  a 
chicken,  which  is  here  figured  side  by  side  with  a  Greensand 

Squamosal  bone. 


Sqoamoflal 
bone. 
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Biid.  Pteiodactyle. 

*  Ab  is  well  known,  teeth  haTe  been  demonstrated  in  an  early  stage  of 
life  in  Bakena  and  Trionyx, 
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Omithosaurian  cranium.  It  appears  to  me  to  demonstrate 
that  there  can  be  no  doubt  about  Von  Meyer's  ^^  ScMdJknbein^'' 
being  the  squamosal,  and  that  it  is  altogether  avian. 

Yet,  notwithstanding  this  clear  and  incontrovertible  evidence, 
Prof.  Owen  concludes  that  the  result  of  his  "  analysis  of  a 
main  ground  of  Von  Meyer's  assertion  as  to  the  incontestable 
similarity  between  the  Pterosaurian  and  Avian  types  of  cranial 
structure  "  has  not  a  little  tended  to  shake  his  confidence  in 
the  grounds  on  which  Von  Mever  pronoimced  definite  judg- 
ment in  the  matter.  K  Prof.  Owen  was  conversant  with  the 
facts,  as  I  have  here  figured  them,  this  is  a  gross  misrepre- 
sentation of  Von  Meyer :  and  if  he  was  not  cognizant  of  the 
true  structure  of  the  bira's  skull,  the  remarks  upon  Von  Meyer 
which  I  have  quoted  should  not  have  been  written.  Grerman 
Omithosaurians  difier  from  birds  in  having  a  postfrontal  bone 
of  Lacertian  form  ;  but  the  fact  that  that  bone  may  articulate 
with  the  squamosal  does  not  alter  the  avian  characters  of  the 
squamosal  Done,  which  does  not  enter,  in  any  reptile,  into  the 
formation  of  the  cranial  cavity. 

Prof.  Owen  states  that  the  quadrate  bone  (tympanic,  Owen) 
is  immovably  articulated  to  the  squamosal  (mastoid,  Owen), 
opisthotic  (paroccipital,  Owen),  and  quadrato-jugal  (squamosal, 
Owen).  These  relations  are  not  evident  either  from  the  de- 
scription or  figures  of  Dimorphodon.  And,  so  far  as  the  Omi- 
thosaurians from  the  Cambridge  Greensand  are  concerned, 
the  statement  is  erroneous ;  for  the  quadrate  bone  had  a  free 
and  bird-like  articulation  with  the  skull,  and  a  bird-like  union 
with  the  quadrato-jugal,  with  which  bone  in  some  species  it  is 
anchylosed.  No  specimens  afibrd  such  facilities  for  examina- 
tion as  those  from  the  Upper  Greensand ;  and  it  is  not  impro- 
bable that  identical  characters  occur  in  other  Omithosaurians, 
though  in  a  ^oup  so  large  much  variation  may  be  anticipated. 

In  most  birds  there  is  in  the  skull  a  middle  hole  between 
the  nasal  and  orbital  holes :  and  in  this  character  they  are 
matched  by  most  Pterodactyles.  Prof.  Owen  reminds  us  that 
a  representative  of  this  foramen  characterizes  the  extinct  Te- 
leosauria,  and  occurs  in  the  recent  lizard  Lyriocephalus.  But 
to  stop  with  that  statement  is  to  convey  to  the  reader  who  is 
not  conversant  with  recent  specimens  an  incorrect  idea  of 
affinity,  since,  to  give  an  unbiased  idea,  it  should  have  been 
added  that  in  this  character  Pterodactyles  are  paralleled  by 
numerous  ruminant  mammals.  But  any  reasoning  on  affinity 
from  isolated  characters  is  obviously  absurd ;  and  this  charac- 
ter, as  reptilian,  avian,  or  mammalian,  can  only  have  weight 
in  the  sum  of  those  characters  which  define  the  animal's 
plan  of  stmcture. 
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The  malar  bone  is  discussed  in  a  similar  spirit,  it  being 
said  that  therein  the  Pterodactyles  resemble  Crocodiles.  .  On 
all  occasions  resemblances  to  the  crocodile  are  seen.  Thus 
the  squamosal  bone  (mastoid  of  Owen)  is  affirmed  to  resemble 
that  of  the  crocodile ;  the  postfrontal  bone  is  likened  to  that 
of  a  crocodile ;  the  middle  hole  of  the  skull  is  compared  to 
lizards'  and  crocodiles' ;  the  premaxillarj  in  proportion  is  com- 
pared to  lizards'  and  crocodiles' ;  the  quadrate  bone  is  com- 
pared to  lizards'  and  crocodiles' ;  the  mandible  in  some  of  its 
characters  is  compared  to  a  fish's,  in  others  to  a  crocodile's.  All 
this  has  a  tendency  to  make  readers  believe,  if  they  have  no 
other  source  of  information,  that  the  Pterodactyle  skull  is 
crocodilian,  which  it  is  not. 

This  crocodilian  bias  or  taint  running  through  Prof.  Owen's 
memoir  deprives  his  comparisons  of  all  value ;  for  it  prevents 
him  firom  stating  the  whole  truth;  and  to  state  diat  the 
malar  bone  is  crocodilian  is  so  to  state  a  truth  as  to  make  it 
convey  an  erroneous  idea.  The  malar  bone  of  the  Omitho- 
sauria  may  be  said  with  e(jual  truth  to  be  cheloniau,  and,  so 
far  as  its  essential  relations  to  the  orbit,  maxillary,  and 
frontal  bone  go,  might  be  compared  to  that  of  the  Mammalia. 
The  postfrontal,  in  those  German  Pterodactyles  in  which  its 
characters  are  unmistakable,  such  as  P.  scotopactcepsj  is  cer- 
tainly not  crocodilian,  but  lacertian.  In  the  Omitnosaurians 
from  the  Cambridge  Grreensand  there  is  no  evidence  whether 
it  existed ;  and  if  it  was  developed,  it  could  only  have  been 
applied  to  the  exterior  of  a  bird-like  cranium.  And  for  the 
other  alleged  crocodilian  characters,  I  can  state  that  no  one  of 
them  has  even  slight  evidence  to  support  it :  the  premaxil- 
lary  there  is  no  reason  for  thinking  other  than  avian ;  and  the 
quadrate  bone  is  avian. 

Then  with  regard  to  other  bones  which,  in  German  Ptero- 
dactyles at  least,  present  no  ambiguity.  Prof.  Owen  is  silent. 
The  parietal  ana  frontal  are  such  bones.  It  will  be  evident 
from  Y  on  Meyer,  however,  that  they  are  not  crocodilian ;  and 
if  their  resemblances  to  other  animals  were  known  to  Prof. 
Owen,  some  indication  of  these  affinities  should  have  been 
given. 

Then,  with  regard  to  the  brain,  it  is  said,  "  The  lodgment 
of  the  poorlv  developed  brain  enlists  a  miserably  smidl  pro- 
portion of  the  skulr'  (p.  49)*.  The  epithet  miserably  does 
not  state  a  scientific  fact,  and  must  be  objected  to  as  endea- 
vouring to  make  a  feeling  of  contempt  do  duty  for  a  knowledge 

•  Pro!  Owen  (Anat  Vertebrates,  vol.  ii.  p.  121)  says,  in  tiie  hu^ 
DmomU  the  brain  does  not  exceed  2\  inches  in  length,  and  2  inches  in 
width. 
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of  strncture.  Immediately  afterwards,  however,  it  is  jostlj 
remarked  that  the  skull  is  enormously  large  in  iHmorphodon^ 
even  for  an  Qmithosaurian.  It  is  also  remarked  that  '^  the 
parietals  swell  out  slightly  at  the  temporal  foss,  indicative  of 
the  size  and  saurian  position  of  the  mesencephalon" — ^that  is.  of 
the  optic  lobes.  It  is  due  to  a  correct  appreciation  of  this  uict 
to  mention  that  in  the  Beport  of  the  Syndics  of  the  Cambridge 
University  Museums  to  the  Senate  for  1868-1869,  Prof. 
Sedgwick  stated  that  I  had  been  able  to  prove,  by  casts  [na- 
tural moulds]  from  the  brain-cavity^  that  Pterodact^les  pos- 
sessed a  cerebral  organization  as  high  as  that  of  birds.  A 
copy  of  that  report  was  sent  to  Prof.  Owen :  and  thereupon 
Prof.  Owen  wrote  to  me  asking  for  a  cast  of  the  brain-cavity. 
No  casts  have  been  taken ;  and  the  specimen  was  placed  m 
my  hands  on  the  condition  tiiat  no  casts  were  to  be  distributed 
till  the  specimen  was  figured  and  described  by  me,  I  accord- 
ingly mentioned  to  Prof.  Owen  the  main  facts  proved  by  the 
specimen  about  its  avian  characters.  Therefore,  long  before 
his  monograph  was  published.  Prof.  Owen  was  aware  that  a 
specimen  existed,  and  was  about  to  be  figured,  which  would 
snow  that  the  size  and  position  of  the  mesencephalon  was  not 
saurian,  but  avian.  Nor  was  Prof.  Owen  unaware  of  the 
value  of  this  character ;  for  in  the  'Comparative  Anatomy  of 
the  Vertebrates '  it  is  said  of  the  bird's  brain,  "  It  difiers  ttom 
the  brain  of  everv  other  class  in  the  lateral  and  inferior  posi- 
tion of  the  optic  lobes." 

I  know  nothing  of  the  brain  of  Dimorphodon*,  but  the 
second  figure  represents  the  outline  of  the  cerebum  and  cere- 
bellum in  an  Ornithosaurian  from  the  Cambrid^  Greensand. 
Another  specimen*  shows  the  lateral  and  inferior  position  of 
the  optic  lobes. 


Strix  otu8.  Pterodactjle.        Omithorhynclius. 

o,  optio  lobes ;  <?,  cerebellum. 

*  Figured  in  my  work  on  the  Ornithosauria. 


Crocodile. 
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In  the  Pterodactjie  here  figured,  the  region  of  the  cerebellum 
is  only  jpartly  preserved,  and,  as  is  also  proved  by  the  frag- 
ments ot  the  scjnamosal  bones  at  the  sides,  was  longer.  On 
comparing  it  with  the  other  figures,  I  do  not  think  there  can 
be  any  doubt  that,  so  far  as  it  difiers  from  the  bird's  brain, 
it  approaches  mammals  rather  than  reptiles.  Now,  since  the 
Pterodactyle  has  an  essentially  avian  brain,  I  hold  iJbat  the 
legitimate  inference  in  any  case  of  divided  affinity  with  regard 
to  the  skull-bones  is  that  the  true  affinity  is  avian.  Therefore 
I  infer  that  the  existence  of  middle  holes  in  the  Perodactyle 
skull  is  avian,  and  neither  reptilian  nor  mammalian — ^and  tnat 
those  other  points  of  structure  which  are  common  to  reptiles 
are  p-oved  by  these  brains  to  be  consistent  with  an  avian  plan 
of  oiganization,  and  that  in  this  case  they  were  indispensable 
for  its  manifestation.  If  this  result  is  legitimate  (and  I  can 
see  no  bar  against  it,  unless  it  were  wholly  contradicted  by 
the  remainder  of  the  organism),  the  fact  becomes  one  of  the 
highest  possible  importance  in  the  investigation  of  the  fossil 
animals  usually  named  reptiles,  because  it  enables  us  to  use 
the  Qmithosaurian  structures  as  data  for  comparison  and  rea- 
soning, in  a  way  that  gives  a  new  classificational  value  to  the 
structures  which  approximate  to  them. 

I  next  turn  to  the  vertebral  column.  Here,  too.  Prof.  Owen 
presses  for  a  predominant  crocodiliMi  affinity.  It  is  observed, 
"  Counting  the  axis  with  the  small  coalesced  atlas  as  one,  I 
give  seven  cervical  vertebrsB  to  the  Dinun^hodon  macronyx^^ — 
diat  is.  eight  cervical  vertebrae;  and  it  is  added,  "Cuvier 
conduaed  that  there  were  not  fewer  than  seven,  as  in  Croco- 
diUa  and  Mammalia,  or  more  than  eight,  as  in  Chelonia."  If 
those  vertebrae  in  which  the  rib  is  partly  supported  by  the 
neural  arch  and  partly  by  the  centrum  are  counted  sq)arately 
and  named  pectoral,  then  the  crocodile  has  eight  cervical 
vertebrae  ana  Chelonians  nine.  Further  on.  Prof.  Owen  says 
that  Rhamphorhynchus  Oemminai  has  six  cervicals  (counting 
the  atlas  and  axis  as  one  (though  why  this  is  done  is  not  evi- 
dent), and  he  suspects  a  seventh — concluding,  "Thus  it  is 
plain  that  the  Pterosauria  exemplify  the  crocodilian  affinity 
m  the  cervical  region  of  the  vertebral  column."  On  this 
matter  Prof.  Owen  has  adduced  no  evidence  except  what  I 
have  quoted.  Hence  it  is  clear  that  even  the  number  of  ver- 
tebrae IS  not  certainly  in  accord  with  crocodiles,  and  may  be 
mammalian;  while  no  Pterodactyle  has  ever  shown  the  cervical 
ribs  of  a  crocodile,  any  more  than  any  crocodile  has  ever 
shown  the  neural  arch  or  pneumatic  foramina  of  a  Pterodac- 
tyle; so  that,  so  far  from  the  case  being  as  Prof.  Owen 
represents  it,  no  Pterodactyle  has  shown  any  evidence  of 
crocodiUan  affinity  in  this  part  of  its  body. 
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Buckland's  inference  that  the  dorsal  vertebrsB  are  crocodilian 
is  quoted  with  approyal,  and  supported,  though  with  the  cau- 
tion that  the  procoelian  cup  and  ball  is  also  Lacertian  and 
limited  among  crocodiles  to  the  newer  type.  In  the  Creta- 
ceous Omithosauria,  on  which  I  can  speak  with  most  confi- 
dence, the  dorsal  vertebrae  no  more  show  crocodilian  characters 
than  do  the  cervical  vertebrae.  Speaking  very  vaguely,  it 
might  be  suggested  that  the  typical  mammalian  mocufication 
of  the  earlier  vertebrae  is  to  have  the  ball  in  front,  and  the 
typical  reptilian  condition  to  have  the  cup  in  front,  while  in 
birds  the  cup  and  ball  are  combined  in  one  anterior  articular 
surface :  but  the  exceptions  are  so  considerable  that  the  idea 
is  merely  suggestive  of  affinities.  In  young  pigeons  the  carti- 
laginous epiphyses  come  away  from  the  dorsal  centrum,  and 
leave  flat  or  slightly  concave  articular  ends — a  condition  cha- 
racteristic of  some  dorsal  vertebrae  of  Cretaceous  birds.  The 
procoelous  articulation  can  only  be  a  mark  of  crocodilian  affinity 
m  a  crocodile. 

On  the  sacrum  it  is  remarked,  "  With  all  the  evidence  that 
the  Pterosauria,  like  the  Dinosauria  and  Dicynodontia,  ex- 
ceeded the  sacral  formulae  prevailing  in  existing  Crocodilia 
and  Lacertia,  we  should  gam  no  firm  ground  therefrom  for 
predicating  avian  affinity  or  for  building  thereon  a  derivative 
nypothesis  of  the  class  of  Birds.  Many  existing  Chelonian 
reptiles  have  a  sacrum  composed  of  more  than  two  vertebrae." 
The  Pterodactyle  sacrum  has  nothing  in  common  with  that  of 
any  true  {i.  e.  living)  reptile.  There  is  no  evidence  on  record 
that  I  am  aware  of  sufficient  to  prove  that  either  Dinosaurs  or 
Dicvnodonts  are  reptiles.  Nor  have  I  ever  seen  three  vertebrae 
ancnylosed  into  a  sacrum  in  any  Chelonian ;  and  even  if  such 
a  specimen  could  be  found,  mere  number  of  bones  would  not 
settle  the  question.  On  the  other  hand,  the  sacrum  of  an 
Omithosaurian  is  very  unlike  that  of  a  true  bird. 

On  the  tail  it  is  said,  "  As  we  cannot,  with  Sommerring,  in- 
sist on  the  shortness  of  the  tail  in  some  Pterosauria  as  proof 
that  they  were  birds,  so  neither  can  we  conclude,  from  the 
length  of  the  tail  in  other  Pterosauria,  that  they  were  rg)- 
tiles."  But  in  this  part  of  the  skeleton  Omithosaurians  diror 
in  more  important  characters  than  the  number  of  the  vertebrae. 
The  highly  organized  Cambridge  family  Omithocheiridae  have 
caudal  vertebrae  in  which  the  neural  arch  is  persistent  down 
the  tail,  as  in  reptiles  and  birds ;  while  some  at  least  of  the 
German  specimens  have  the  mammalian  modification  in  which 
the  tail  terminates  with  vertebrae  from  which  the  neural  arches 
have  disappeared,  as  in  Dimarphodon. 

From  these  considerations  it  seems  to  me  that,  without  de- 
viating from  fact.  Prof.  Owen  might  have  given  to  his  account 
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of  the  vertebral  column  less  of  a  crocodilian  bias.     If  its 
proooelous  character  is  reptilian,  its  pneumatic  character  is 
avian.     In  its  details  it  has  distinctive  characters  of  its  own. 
Prof.  Owen  says  of  the  scapular  arch,  it  retains  in  Ptero- 
sauria  its  crocodilian  simplicity.     I  may  state  that  in  Dimor^ 
phodon  it  has  long  been  recognized  as  entirely  avian,  the 
scapula  being  much  more  bird-like  than  in  Omithocheirvs. 
But  upon  the  sternum  of  Omithosaurians  Prof.  Owen  remarks 
fully.     After  allowing  that  the  bone  is  ornithic,  in  being 
shield-shaped  and  having  a  keel,  it  is  compared  in  parts  to 
Crocodiles  and  Iguana ;  while  at  page  70  is  made  this,  state- 
ment : — "  In  all  cases  in  which  it  has  been  observed,  the  ster- 
num of  Pterosauria  resembles  in  essential  characters  that  of 
Crocodilia."     And  figures  are  given  intended  to  suggest  the 
same  idea ;  while  it  is  claimed  that  the  sternum  cannot  be 
avian  because  no  bird  has  shown  any  approach  to  the  post- 
coracoid  lateral  emarginations  which  distmguish  the  sternum 
of  Omithocheirus,     It  would  seem  a  very  simple  matter  to 
determine  whether  the  truth  is  here  tola.     Certainly  some- 
thing verv  similar  to  the  postcoracoid  lateral  emargination  of 
Ornithockeirus  occurs,  among  birds,  in  the  Merganser.    And 
wherein  the  distinctive  and  essential  crocodilian  characters  of 
the  sternum  consist  I  cannot  discover.     It.  is  not  in  the  dis- 
tinct synovial  character  of  the  facet  for  the  coracoid ;  for  in  a 
previous  writing    Prof.  Owen  has   said  that  Pterodactvles 
therein  are  only  matched  by  birds.     It  is  neither  in  the  keel 
nor  the  lateral  emarginations;  for  neither  of  these  occur  in  the 
crocodile.     I  am  compelled  again  to  assert  that  Prof.  Owen 
has  here  made  statements  which  it  will  be  impossible  to 
justify. 

Passing  on  to  the  carpus,  it  is  said : — "  A  carpus  with  one 
large  and  one  small  bone  in  a  proximal  row,  and  with  a  second 
large  and  at  least  one  smaller  Done  in  a  distal  row,  is  another 
character  by  which  the  Pterodactvles  manifest  their  closer 
affinity  to  reptiles  than  to  birds.  The  remains  of  the  eigantic 
species  from  the  Cambridge  Qreensand  have  yielded  the  cha- 
racters of  the  two  larger  carpal  ossicles."  I  some  time  since 
pointed  out  that  the  carpal  bone  which  Prof.  Owen  named 
scapho-cuneiform,  and  regarded  as  the  proximal  row,  is  reallj 
the  distal,  while  the  bone  which  was  supposed  to  be  distal  is 
proximal.  Osteologicallv  a  mistake  of  this  kind  is  hard  to 
avoid ;  but  it  is  of  considerable  importance,  since  it  would  in- 
volve regarding  the  back  of  the  hand  as  the  front,  and  the 
"  little  finger  "  as  the  index  finger.  To  the  talon  of  the  distal 
carpal  was  attached  the  lateral  carpal  or  pisiform  bone,  which, 
as  m  Chrvsochlorisy  supported  the  third  bone  of  the  forearm. 
The  distal  carpal  shows  the  articular  surface  for  the  meta- 
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carpal  of  the  wing-fin^.  Now,  seeing  that  the  pisiform 
bone  is  always  on  the  side  of  the  hand  towards  the  little  finger, 
it  follows  that  the  wing-metacarpal  is  on  the  side  towards  the 
index  finger,  and  is  the  index  finger,  as  in  birds. 
I  here  give  for 


tacaiptis  of  the  Ostrich 
and  I  can  only  draw 
tially  ornithic. 


carpns : 


Carpufl  and  Metacarpus  of  Ostrich.        Carpus  and  adjacent  bones  of  Omithoclieirus. 

a,  lateral  carpal;  b,  ulna;  c,  radius;  rf,  proximal  carpal ;  *,  distal  carpal;   ' 
m,  index  metacarpal;  n,  third  metacvpaL 

Among  important  bones  there  remains  the  pelvis.     Prof 
Owen  figures  the  pelvis  in  the  two  difierent  specimens,  and  in 
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the  explanation  adopts  the  reptilian  views  on  the  subject  held 
by  Von  Meyer. 

In  the  ^  Fauna  der  Yorwelt'  the  case  is  stated  thus. 
After  remarking  upon  the  reptilian  character  of  the  iBchium, 
it  is  observed : — "  This  is  stiu  more  applicable  to  the  os  pubis, 
which  we  have  compared  to  the  marsupial  bones  in  certain 
mammals.  In  birds  the  os  pubis  is  quite  distinct,  and  indeed 
occupies  a  different  position.  It  is  a  similar  stiliform  bone 
directed  backward,  and  it  takes  part  in  the  formation  of  the 
acetabulum.  Wagner  believes  that  in  Pterodactyles  the  three 
pelvic  bones  take  part  in  forming  the  pelvic  acetabular  cavi- 
ties. The  OS  pubis  appears  to  me  to  be  excluded  therefrom, 
and  to  have  aegenerated  to  an  appendage  to  the  ischium. 
The  exclusion  of  the  os  pubis  from  the  acetabulum  is  observed, 
amon^  saurians,  in  the  crocodile."  Two  years  ago  a  study  of 
the  original  specimen  of  Dinuyrphodon  convinced  me  that  the 
bones  which  Von  Mever  thougnt  pubic,  and  compared  to  the 
marsupial  bones,  really  were  representatives  of  the  marsupial 
bones ;  and  as  I  was  able  to  demonstrate  the  fact  by  the  aid 
of  Cambridge  specimens,  a  paper  was  communicated  to  the 
Cambridge  Philosophical  Society  "  On  the  Mammalian  Affi- 
nities of  Pterodactyles."  The  fact  was  quoted  by  Mr.  Clifford 
in  a  Eoyal-Institution  lecture.  Here  is  shown  the  arrange- 
n 


u ^: 


— P 


Iguana,  seen  from  below. 


Dimorphodon. 


// 


/»... 


Echidna. 
11,  Ilium ;  U.  Ischium ;  P.  Pubis ;  TF,  Prepubic. 
Ann.  A  Mag.  N.  Hist,  Ser.  4.   Vo1,y\, 
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ment  in  the  original  specimen,  which  is  repeated  in  the  new 
specimen  described  by  Prof.  Owen.  It  may  be  compared  with 
tne  similar  bones  in  Echidna  and  Iguana. 

If  the  anterior  free  triangular  bone  is  identified  as  the  pubic, 
then  the  pelvis  has  most  in  common  with  the  crocodile ;  but 
if  the  bone  is  the  prepubic*  or  marsupial  bone,  then  the  pelvis 
is  not  reptilian  but  mammalian,  and  any  superstructure  of 
affinities  built  upon  its  presumea  reptilian  characters  is  obvi- 
ously worthless. 

The  foramen  below  the  acetabulum  is  a  representative  of 
the  obturator  foramen  of  the  marsupials,  which  occurs  between 
the  ischium  and  pubis.  In  the  Cambridge  genera  the  os 
innominatum  closely  resembles  that  of  Dimarphodon^  and 
through  the  foramen  passes  the  vertical  suture  which  divides 
the  pubis  from  the  ischium,  while  a  transverse  suture  divides 
the  ilium  from  both  the  other  bones.  Therefore  the  bone 
which  Prof.  Owen  has  named  the  ischium  is  clearly  both 
ischium  and  pubis^  while  the  free  triangular  bone  is  as  clearly 
no  part  of  the  pubis,  but  a  prepubic  bone,  only  comparable  to 
the  marsupial  bones  of  mammals.  This  disposes  of  the  cro- 
codiliim  theory  of  the  pelvis.  I  have  seen  the  prepubic  bone 
also  in  both  the  PterodactylidsB  and  Rhamphorhjnchida :  and, 
like  the  other  pelvic  bones,  it  differs  in  tona  in  the  different 
families. 

Finally,  as  a  mark  of  osteological  affinity  Prof.  Owen  ignores 
the  pneumatic  foramina  whicn  are  found  in  nearly  all  the 
bones,  though  they  do  not  occur  in  Reptiles,  and  are  charac- 
teristic of  Birds. 

From  Prof.  Owen's  osteology  the  conclusions  seem  irresis- 
tible:— 

First,  that  it  was  written  with  a  bias  in  favour  of  the 
crocodilian  and  reptilian  affinity  of  Pterodactyles. 

Secondly,  that  the  crocodilian  affinity  was  a  delusion  which 
cannot  be  substantiated  in  a  single  point. 

It  is  also  clear  that  it  was  written  as  an  argument  against 
their  affinity  with  birds.  I  cannot  but  think  it  undesirable 
that  such  bias  should  be  introduced  in  science. 

Secondly  f  of  Philosophy. — Here  the  issues  raised  are  of  the 
gravest  kind : — ^first,  upon  the  method  of  determining  an  ani- 
mal's affinities  by  comparing  its  skeleton  with  those  of  other 
animab;  and,  secondly,  upon  the  method  of  determining 
affinities  by  physiological  inferences  from  structure. 

The  following  passage  from  Von  Meyer  is  translated: — 
*'The  skull  of  jPterodactyles  is  essentially  comparable  only 

*  B J  an  oversight  this  word  has  been  printed  **  epipubic  "  in  my  book 
of  Pterodactyles. 


Digitized  by 


Google 


Monograph  on  Dimorphodon.  147 

with  that  of  Birds  and  Saurians.  The  preponderating  resem- 
blance with  the  bird's  skull  cannot  be  contested.  Against  this, 
howeyer,  is  a  remarkable  dissimilarity  in  certain  parts,  which, 
on  the  other  hand,  approximates  it  to  the  type  of  Saurians. 
Prof.  Owen's  conmient  upon  this  is  as  follows : — "  The  term 
Sauria  is  here  used  in  the  sense  of  Brongniart  and  Cuvier ; 
and  it  is  open  to  the  unbiased  investigator,  and,  indeed,  be- 
comes plainly  his  business,  to  determine  not  merely  whether 
avian  or  saurian  characters  predominate  in  the  Pterosaurian 
skull,  but  to  define  the  degree  of  affinity  or  correspondence  of 
cranial  structure  therein  traceable  to  such  structures  in  Ena- 
liosauria,  Dinosauria,  Dicynodontia,  Crocodilia,  Lacertia,  each 
of  which  may  be  a  group  organically  of  coordinate  value  with 
Aves."  This  passage  seems  to  me  to  strike  at  the  very  exist- 
ence of  comparative  anatomy.  The  object  with  comparison  is, 
I  suppose  here,  to  elucidate  affinity, — ^that  is,  to  be  able  to  infer 
from  the  hard  parts  of  the  skeleton  what  were  the  soft  and 
vital  o^ans  which  determine  the  systematic  place  of  the  ani- 
mal. This  comparison  can  be  made  with  birds^  and  with  the 
living  orders  of  reptiles,  because  the  skeleton  m  them  is  the 
exponent  of  definite  and  known  kinds  of  organization  in  the 
lungs,  and  heart,  and  brain,  and  reproductive  organs.  If  it  were 
not,  comparison  could  give  little  or  no  clue  to  affinity.  But 
in  Enaliosauria,  Dinosauria,  and  Dicynodontia  not  one  of  these 
organs  is  known ;  and  I  cannot  but  consider  the  packing  of  these 
groups  into  the  Reptilia,  in  the  absence  of  sucn  knowledge  or 
even  of  osteologicai  coordination*,  entirely  subversive  of  scien- 
tific investigation.  If  such  comparisons  are  made,  the  affini- 
ties must  be  spoken  of  as  Dinosaurian  or  Ichthyosaurian  for 
instance,  but  never  as  Beptilian ;  otherwise  the  word  Reptile 
becomes  meaningless,  ana  we  substitute  personal  fancies  about 
an  animal's  affinities  for  knowledge ;  this  would  be  the  result 
of  accepting  Prof.  Owen's  views.  Prof.  Owen,  however,  has 
abstained  from  making  any  other  comparisons  of  this  kind, 
except  those  already  noticed. 

"  The  length  and  flexibility  of  the  neck  is  correlated  with 
the  covering  necessitated  by  the  high  temperature  of  the  bird. 
The  cold-blooded  flying  reptiles  have  a  comparatively  short 
and  ri^d  neck,"  &c.  (p.  67).  Such  a  doctrine  is  misleading, 
since  in  many  Plesiosaurs  the  neck  is  even  longer  than  in 
birds,  and  often  not  less  flexible ;  yet  there  is  no  ground  for 
affinning  lliat  they  were  covered  with  feathers  or  had  hot 
blood :  while  in  mammals  the  neck  is  usually  at  least  as  short 
as  in  Pterosaurs.     The  argument  about  the  covering  is  con- 

•  Thia  I  have  attempted  in  a  MS.  catalogue  of  the  Woodwardian 
Mtueam. 
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tinued  in  these  passages : — "  The  plumous  covering  of  the 
long-tailed  bird  of  the  period  [ArchcBopteryx]  proves  its  naemato- 
thermal  character,  as  the  want  of  it  shows  the  long-tailed 
Pterosaur  to  have  been  cold-blooded  "  (p.  73).  "  The  constant 
correlative  structure  with  hot-bloodedness  is  a  non-conducting 
covering  to  the  body.  We  may  with  certainty  infer  that 
Archceopteryx  was  hot-blooded  because  it  had  feathers,  not 
because  it  could  fly  "  (p.  73).  Living  crocodiles,  chelonians, 
lizards,  and  serpents  are  more  or  less  perfectly  covered  with 
bony  scutes  or  nomy  scales,  or,  as  in  the  case  of  some  che- 
lonians, with  both  ;  neither  of  these  conditions,  nor,  indeed, 
any  covering  is  known  in  Omithosaurs  ;  therefore  Prof.  Owen 
has  no  reason  for  inferring  from  the  covering  of  the  body  that 
the  Pterodactyles  were  reptiles  or  that  thev  were  cold-blooded- 
Yet  even  scales  might  not  be  conclusive  of  reptilian  character, 
for  something  analogous  to  a  scaly  covering  is  seen  on  the 
legs  of  birds ;  but  to  infer  that  the  animals  were  cold-blooded 
because  there  is  no  evidence  of  their  having  had  feathers,  is 
plainly  an  absurdity.  Not  to  mention  other  cascB,  our  own 
species  and  whales  are  instances  of  warm-blooded  animals  in 
which  the  skeleton  could  show  no  trace  of  any  non-conducting 
covering  to  the  body,  even  if  it  existed  ;  it  therefore  seems  to 
me  that  in  these  matters  Prof.  Owen's  philosophy  has  no  basis 
in  fact. 

At  p.  73  Prof.  Owen  argues  against  flight  having  any  re- 
lation to  high  temperature ;  and  he  adds,  p.  80,  "  By  the  pneu- 
maticity  of  the  bones  of  the  Pterodactyle,  it  might  be  inferred 
from  a  single  bone,  or  portion  of  bone,  to  have  been  an  animal 
of  flight.  For,  although  certain  volant  vertebrates,  c^.  the 
Bat  and  the  Swift,  may  not  have  air-bones^  no  vertebrate,  save 
of  a  volant  kind,  has  air  admitted  into  the  hmb-bones."  In  his 
remarks  in  support  of  the  proposition  that  temperature  does 
not  depend  on  exertion.  Prof.  Owen  quotes  the  oeetle  Meh^ 
lonthay  in  which  the  temperature  is  only  raised  one  degree 
above  the  temperature  of  the  atmosphere  by  the  work  done  in 
flight.  Sharks  are  cited  as  animals  not  less  active  than  Por- 
poises, and  yet  cold-blooded ;  and  it  is  concluded,  "  With  the 
cooling  of  the  air  in  the  summer-night  the  temperature  of  the 
Melolontha  concurrently  faUs.  So  likewise  would  that  of  the 
flying  reptile,  whatever  amount  of  oxidation  and  evolution  of 
waste  products  in  the  form  of  carbonic  acid  might  have  at- 
tended their  flight." 

In  these  passages  it  appears  to  me  that  errors  are  made  of 
two  kinds : — first,  in  considering  fimctions  without  regard  to 
their  correlative  structures ;  secondly,  in  not  reasoning  from 
structures  back  to  the  functions  of  which  they  are  the  evi- 
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dence.  On  the  first  head,  the  energy  of  the  individnal  is  clearly 
not  distinguished  from  the  organization  ;  for,  in  other  words, 
the  argument  is.  because  a  beetle  flies  and  does  not  become 
hot-blooded  by  flight,  so  also  the  Pterodactyle  which  flew  could 
not  have  been  hot-blooded.  The  beetle  is  not  comparable  with 
a  Pterodactyle,  haying  a  different  plan  of  organization ;  and 
for  the  same  reason  the  shark  cannot  be  compared  with  the 
Cetacean.  In  both  cases  the  energy  of  the  individual  may  be 
greatest  in  the  beetle  and  the  shark,  but  the  energy  of  their 
respective  plans  of  organization  is  totally  different.  Flight 
alone  would  be  no  evidence  of  temperature  ;  but  the  amount 
of  oxidation  and  evolution  of  waste  products  is  evidence,  when 
it  does  not  depend  upon  the  individual  muscular  power,  but 
m>on  the  plan  of  structure  characteristic  of  the  race,  because 
this  arterialization  cannot  be  stopped  while  life  lasts,  even  by 
absolute  muscular  quiescence.  Tne  amount  of  heat  manifested 
in  arterialization  is  now  being  determined  by  Dr.  Gamgee. 
But  seeing  that  the  combustion  of  one  pound  of  carbon  in  oxy- 
gen is  found  to  heat  8080  pounds  of  water  one  degree  Centi^ 
grade,  it  is  probable  that,  some  considerable  heat  is  due  to 
this  cause.  And  the  considerations  urged  by  Prof.  Owen 
against  an  animal's  temperature  being  dependent  upon  exer- 
tion, seem  to  me  not  in  accord  with  physics,  and  to  support  the 
views  against  which  they  are  adduced ;  for  I  think  Prof.  Owen 
has  not  distinguished  between  an  animal's  kinetic  energy 
and  its  potential  energy,  without  which  physiology  aa  a  phi- 
losophy can,  I  submit,  have  no  existence.  Thus  the  grade  of 
organization  is  potential  energy  gained  for  the  individual  by 
inheritance,  since  it  is  thus  placea  in  a  position  of  mechanical 
advantage  with  regard  to  gravity  as  definite  as  is  the  advan- 
tage of  a  head  of  water.  It  is  in  part  this  potential  energy 
which  enables  the  individual  to  manifest  the  kinetic  energy  of 
its  own  muscular  effort,  since  in  flight,  for  instance,  an  animal 
is  projected  upwards  against  gravity.  Now,  in  the  manifes- 
tation of  kinetic  energy,  the  heat,  or  whatever  the  force  was 
which  did  the  work  against  gravity,  is  obviously  converted 
into  motion ;  hence  the  difficulty  founa  by  Prof.  Owen,  in  ani- 
mals being  sometimes  warmer  in  rest  than  in  motion,  is  met. 
And  it  may  be  presumed  that  it  is  as  true  of  organic  as  of  in- 
organic matter,  that  it  is  arrest  of  motion  which  develops  heat ; 
but  in  the  case  of  the  increase  of  temperature  of  the  incubating 
Boa  and  the  bird,  the  heat  is  so  obviously  due  to  the  arrest  of 
radiation  by  the  contact  of  the  parent's  body  with  the  eggs, 
which  are  acquiring  an  indepenaent  heat  of  their  own,  that  it 
should  occasion  no  more  astonishment  than  that  we  aie  warmer 
with  a  fire  than  without  one,  and  certainly  should  not  have 
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been  given  as  evidence  that  heat  is  not  dependent  upon  energy ; 
for  here  the  heat  is  not  generated  but  onlv  conserved. 

In  ascending  from  the  lower  to  the  higher  groups  of  the 
vertebrate  province,  increase  in  temperature  is  found  to  be  as- 
sociated with  perfection  of  the  respiratory  system,  and  not 
necessarily  with  a  non-conducting  covering ;  and  it  is  to  su- 
perior respiration  and  its  concomitant  superior  nutrition  that 
must  be  attributed,  as  a  chief  cause,  the  grades  of  organization 
which  divide  vertebrate  animals  into  classes.  Any  modifica- 
tion of  the  skeleton  which  throws  light  on  the  respiratory 
function  is  therefore  of  great  classificational  value  in  pals- 
ontology.  The  avian  type  of  skeleton  differs  typically  from 
that  of  other  classes  in  having  the  respiratory  organs  prolonged 
into  the  bones.  It  is  stated  by  a  good  observer,  ana  is,  I  be- 
lieve, well  known,  that  if  the  larynx  of  a  bird  be  tied,  and  the 
humerus  broken,  and  the  fractured  surface  exposed,  the  animal 
will  breathe  feebly  through  its  himierus.  Similarly  to  birds, 
and  unlike  all  other  animals,  the  bones  of  Pterodactyles  show 
pneumatic  foramina,  which,  so  far  as  comparable,  are  placed, 
as  in  birds,  in  the  umb-bones  and  vertebral  column.  I  draw 
the  conclusion,  therefore,  that  the  foramina  are  evidence  in 
Pterodactyles  that  the  respiratory  organs  extended  into  the 
bones ;  and  seeing  that  from  a  bird^  bone  with  this  pneu- 
matic structure  we  infer  for  the  animal  hot  blood  and  a  pecu- 
liar kind  of  respiration,  so  there  is  no  choice  but  to  make  the 
same  inferences  from  the  pneumatic  bone  of  a  Pterodactyle, 
since  no  other  relation  of  the  pneumatic  structure  is  known  ; 
it  is  a  law  of  limb-bones  and  vertebrsB  to  which  there  is  no 
exception.  To  attribute  any  function  to  the  pneumatic  fora- 
mina other  than  that  seen  m  birds  would  be  to  discard  the 
only  known  due  to  their  interpretation.  Prof.  Owen  admits 
that  the  bones  are  filled  with  air,  and  that  therein  they  resem- 
ble those  of  birds ;  but  he  does  not  intimate  where  the  air  came 
from,  and  makes  no  mention  of  the  respiratory  relation  of  the 
foramina,  which  accordingly  have  no  physiological  function 
assigned  to  them.  And  Prof.  Owen  only  finds  that "  the  legi- 
timate if  not  sole  inference  from  the  admission  of  air  to  me 
bones  is  that  it  contributes  to  perfect  the  mechanism  of  flight," 
which  is  supposed  to  be  achieved  by  air  replacing  dense  os- 
seous tissue,  and  so  making  the  bones  lighter.  If  that  were 
the  sole  or  legitimate  function,  it  ought  to  be  manifested  in  the 
crocodile  and  turtle,  where  the  quadrate  bone  is  excavated 
for  a  tympanic  air-cell ;  and  in  the  skulls  of  the  Elephant 
and  many  mammals  air  is  admitted  to  several  bones,  but  this 
justifies  no  such  inference  as  that  drawn  by  Prof.  Owen. 

Hence  I  conclude  that  Prof.  Owen's  philosophy  will  not 


Digitized  by 


Google 


Monograph  on  Dimorphodon.  151 

bear  investigatioii^  and  that  it  cannot  replace  the  old  paths  of 


It  also  seems  to  me  that  Prof.  Owen  has  done  injustice  to 
his  subject  by  ignoring  the  work  of  others,  by  appropriating 
their  cuscoveries  as  his  own,  and  by  so  representing  their 
labours  as  to  asperse  their  reputation. 

Thus,  in  the  '  Comparative  Anatomy  of  the  Vertebrates,' 
vol.  i.  p.  176,  Prof.  Owen,  in  an  unobtrusive  way,  essentially 
claims  the  discovery  of  the  pneumatic  structure  of  Pterodactyle 
bones,  referring  to  his  later  monographs  on  Pterosaurs.  In  this 
monograph  on  Dimorphodon  the  claim  is  essentially  repeated 
fp.  79),  reference  being  made  to  the  Palaeontographical  volume 
for  1851  for  the  demonstration  that  the  larger  bones  of  Ptero- 
dactyles  were  filled  with  air,  while  the  same  character  is  here 
inferred  for  Dimorphodon.  Prof.  Owen  has  (juoted  freely 
from  the  introduction  to  Von  Meyer's  '  Reptilien  aus  dem 
lithographischen  Schiefer,'  1859 ;  but  he  has  omitted  to  quote 
or  mention  the  passage  in  which  Von  Meyer  claims  to  have 
made  this  discovery  in  1837.  and  gives  Prof.  Owen  credit  for 
having  subsequently  made  known  English  specimens  which 
show  the  same  character.  On  turning  to  the  *  Jahrbuch  fiir 
Mineral.'  1837,  p.  316,  I  find  the  omission  was  not  made 
because  Von  Meyer's  claim  was  groundless ;  for  there  is  printed 
this  passage : — "  Further,  I  must  communicate  to  you  that  by 
examining  many  united  bones  of  Pterodactyles  from  the  Lias 
of  the  neighbourhood  of  Bayreuth,  I  have  discovered  that 
some  of  them  are  furnished  with  air-holes,  like  certain  birds' 
bones,  whereby  an  affinity  with  birds  in  a  new  way  is  given 
to  them." 

Then  with  regard  to  the  name  Pterosauria,  I  am  not  aware 
that  it  has  claim  to  an  earlier  date  in  England  than  1841.  Yet 
referring  to  Von  Meyer,  he  quotes  Prince  C.  L.  Bonaparte  as 
having  named  the  order  Omithosaurii  at  the  same  time.  On 
looking  into  the  matter,  I  find  that  in  the  "  Nuovi  Annali  delle 
Scienze  Naturali,  Bologna,'  Sept.  24, 1840,  vol.  iv.  p.  91,  and 
previously  in  1838,  vol.  i.  p.  391,  Bonaparte  not  only  in- 
vented the  name,  but  adopted  the  ordinal  group  suggested  by 
Von  Meyer  in  1830,  and  placed  it  above  all  other  reptiles,  in 
immediate  sequence  to  birds, — a  result  possibly  due  to  Von 
Meyer's  discovery  of  1837.  Accordingly  Prof.  Owen's  name 
has  no  claim  to  usage,  either  on  the  ground  of  priorihr  or  fit- 
ness, and  I  have  therefore  used  the  name  Omithosauna*. 

*  Since  this  was  written,  six  months  ago,  I  find  that,  in '  Das  Thierreich/ 
vol.  ii.  part  2.  p.  23,  puhlished  at  Darmstadt  in  1886,  Dr.  J.  J.  Kaup  in- 
troduced the  Pterosaurii  as  the  second  order  in  his  second  stem  of 
Amphibia.     And  earlier  still  (Nouv.  Ann.  Museum,  1835,  vol.  iv.  p.  238, 
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Finallj^  there  are  two  passages  of  a  kind  that  are  rarely 
seen  in  a  scientific  monograph,  one  reflecting  on  Prof.  Huxley, 
the  other  reflecting,  I  think,  upon  myself.  The  former  pas- 
sage is  as  follows : — "  The  tyro,  fresh  from  the  lecture-room 
of  his  physiological  teacher,  ambitious  of  soaring  into  higher 
re^ons  of  biology  than  were  opened  to  him  at  the  memcal 
school,  impressea  with  the  relations  of  active  locomotion  to 

Siueration  of  animal  heat,  may  be  pardoned  for  inferring  that 
e  amount  of  work  involved  in  sustaining  a  Pterodactyle  in 
the  air  would  make  it,  physiologically,  highly  probable  that  it 
was  a  hot-blooded  animal.  But  a  competent  friend,  finding 
him  bent  on  rushing  with  such  show  of  Knowledge  into  print, 
would  council  him  to  provide  himself  with  a  thermometer 
adapted  to  the  delicate  testing  of  the  internal  heat  of  small  ani- 
mals. So  provided,  if  he  should  chance  to  beat  down  a  chafer 
in  frill  flight,  the  experiment,  made  with  due  care  and  defence 
of  the  fingers  ^din^  the  instrument,  would  teach  him  how 
fallacious  womd  be  me  inference  that,  because  an  animal  can 
fly,  it  must,  therefore,  be  hot-blooded,"  Soc.  &c. 

The  other  passage,  referring  seemingly  to  myself,  concludes 
as  follows : — "  An  argument  m  favour  of  Avian  affinity  from 
the  joint-stmctures  could  only  be  propoimded  by  one  not 
gifted  with  the  judgment  needed  to  deal  with  problems  of  this 
nature."  These  passages  I  leave  to  the  consideration  of 
others.  Yet  I  would  express  mv  conviction  that  it  did  not 
fall  within  the  province  of  the  Palseontographical  Society  to 
publish  such  matter. 


XI. — On  four  new  Bpecies  of  Birds  from  China. 
By  BoBERT  Swinhoe,  F.Z.S. 

JSphialtes  glabripesy  sp.  nov. 

Similar  to  Eph.  semitorques  (Temm.  &  Schleg.)  of  Japan, 

De  Blainville  introduces  a  scheme  of  Vertebrates  as  having  been  ^ven  in 
his  lectures,  in  which  Pterodactylia  is  flriven  as  the  third  class  of  Verte- 
brata,  intermediate  between  Birds  and  Rej^tiles.  I  regret  not  haying 
been  aware  of  this  fact  at  an  earlier  period,  smce  the  name  Pterodactylia 
is  in  all  ways  preferable  to  other  names.  As,  however,  it  has  hitherto 
remained  unknown,  I  am  not  prepared  to  adopt  it  now,  the  name  Omi- 
thoeauria  being  already  in  use.  De  Blainville  adds  this  observation : — 
"  Cette  classe  ne  contient  encore  que  le  genre  Pterodactyle  connu  seule- 
ment  &  T^tat  fossile,  et  que  nous  pensons  n'etre  ni  un  mammif^re  de  la  £&- 
mille  des  chauve-souris,  comme  Soemmering  Ta  pens^,  ni  meme  un  reptile 
proprement  dit,  comme  G.  Cuvier  Ta  dit,  mais  un  6tre  faisant  le  passage 
des  oiseaux  aux  reptiles,  et  dont  le  syst^me  6pidermique  n'^tait  peut-^tre 
pas  squameux.*' 
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but  differs  from  it  in  having  the  toes  always  bare,  instead  of 
feathered  along  their  upper  surfaces  as  in  that  species. 
Inhabits  South  China  and  Formosa. 

Ephialies  Hambroeckij  sp.  nov. 

A  robust  rufous  little  species,  with  very  long  feathery  horns, 
and  the  bill  nearly  hidden  by  the  lonff  bristle-ending  feathers 
of  the  lores.  Wing  much  graduated,  the  fifth  quill  the  longest; 
tail  comparatively  lonjg.  somewhat  graduated.  Tarsi  bare  just 
above  the  jimction  witn  the  toes ;  toes  covered  with  minute, 
oblong,  prominent  scales,  except  at  the  insertion  of  the  claws, 
thev  are  broad  and  transverse. 

Upper  parts,  wings,  and  tail  chestnut-brown,  blotched  and 
mottled  with  black  on  the  head  and  hind  neck.  On  the  upper 
back  the  feathers  are  banded  with  reddish  white,  forming  a 
distinct  halter-mark  across  the  shoulders,  the  white  being  suc- 
ceeded by  a  border  of  black  blotches,  oome  of  the  scapulars 
have  their  outer  webs  pure  white ;  the  carpal  edge  and  a  patch 
close  to  it  also  white.  Under  neck  reddish  white  waved  with 
black,  with  a  few  close-lying  spots  of  the  same  forming  a  patch 
on  each  side.  Sides  of  breast  deep  rufous  mottled  witn  black; 
flanks,  vent,  and  tibisB  light  rufous,  finely  mottled  and  occa- 
sionally streaked  with  brown ;  centre  of  belly  pure  white. 
Quills  blackish  brown  on  inner  webs,  chestnut-brown  on  outer, 
mottled  with  black  and  banded  with  rufous  cream-colour. 
Tail  deep  rufous,  banded  and  mottled  with  black. 

Length  about  7  inches ;  wing  6*8,  the  first  primary  falling 
1*8  short  of  tip ;  tail  3-5. 

This  small  owl,  which  really  has  closer  affinity  for  the 
Ephialtes-lempyi  (Horsf.)  group  than  for  J^hialtes  japonicus 
(T.  &  S.),  I  mistook  for  the  latter  (see  <  Ibis,'  1865,  p.  348, 
and  1866,  p.  307).     It  has  occurred  only  in  Formosa. 

I  name  tnis  species  in  remembrance  of  the  celebrated  Dutch 
missionary  who  was  murdered  by  the  pirate  chief  on  the  con- 
quest of  Formosa. 

Cuctdus  MichieanuSy  sp.  nov. 

A  large  thick-billed  cuckoo,  to  be  at  once  distinguished  by 
its  upper  parts  being  brown  glossed  on  the  mantle  with  pur- 
plish pint.  Head  and  hind  neck  deep  bluish  grey ;  under 
neck  Eghter.  Breast  and  belly  cream-colour,  banded  with 
broad  bkckish-brown  bars ;  a  few  bars  also  occur  on  the  lower 
tail-coverts.  Under  wings  marked  with  white  as  ordinary.  Tail 
with  a  broad  black  subterminal  bar,  tipped  with  cream-colour. 

Length  about  13*5 ;  wing  8*3 ;  tail  6*75 ;  bill,  from  fore- 
head -9,  depth  at  base  -35. 
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Iris  brownish  yellow;  rictus  and  eyelids  bright  yellow. 
Upper  mandible  and  tip  of  lower  blacky  rest  of  lower  mandible 
li^t  ffreen ;  inside  of  mouth  yellow.  Legs  orange-yellow  ; 
claws  brown,  with  black  ridges. 

This  species  stands  midway  between  the  true  cuckoos  and 
Hierococcyx.  We  found  it  abundant  at  Szechuen  (Western 
China)  in  May.  It  is  very  noisy,  flying  excitedly  from  tree 
to  tree,  uttering  its  loud  notes,  which  may  be  syllabled  c6l6- 
t6l6. 

To  Mr.  Alexander  Michie  of  Shanghai,  for  the  kind  assist- 
ance he  gave  me  in  the  pursuit  of  natural  history  on  the 
Upper  Yangtsze,  I  dedicate  this  species. 

Senicurus  leucoschiatusy  sp.  nov. 

Similar  to  the  H.  schistaceusy  Hodgs..  of  India ;  differs  in 
having  the  bill  strai^hter  along  the  cuimen,  and  the  gonys 
more  ascending.  In  its  markings  it  wants  the  white  tips  that 
adorn  tiie  first  to  the  sixth  primaries  of  the  Indian  bird ;  and 
its  under  wing,  instead  of  having  the  bases  of  the  primary 
quills  white,  commencing  on  the  second  quill  and  increasing 
inwards,  has  the  basal  mird  of  the  quills  edged  on  the  inner 
web  wim  white,  commencing  with  the  fourth  quill. 

Inhabits  the  nills  of  Southern  China. 


XII. — Notes  on  the  Skull  of  Balsena  marginata,  the  type  of  a 
new  Oenusy  Neobaksna.    By  Dr.  J.  E.  Gray,  F.R.b.  <Sx. 

In  the  essay  on  Whales  published  in  the  *  Voyage  of  the 
Erebus  and  Terror '  I  established  a  species  of  true  W  halebone- 
Whale  on  three  examples  of  whalebone  which  I  had  received 
from  Western  Austraha.  believing  it  to  belong  to  the  same 
genus  as  the  Greenlana  Whale  ^akena)^  as  the  whalebone 
was  of  lon^  slender  shape,  and  of  a  very  fine  texture,  with  a 
large  quantity  of  enamel,  which  is  a  peculiarity  of  the  baleen 
of  that  ffenus.  Sir  Greorge  Grey,  the  late  Governor  of  New 
Zealand,  nas  obtained  the  skull  oiBalcena  margincUa  from  the 
island  of  Kawan^  New  Zealand,  and  has  presented  it  to  the 
Museum  at  WeUinffton.  Dr.  Hector  has  given  figures  exhi- 
biting four  views  of  this  skull  in  the  ^  Transactions  and  Pro- 
ceedings of  the  New-Zealand  Institute'  for  1869,  vol.  ii., 
which  was  issued  in  April  1870.  These  figures  show  that  the 
whale,  which  has  long,  slender,  and  fine-textured  whalebone 
oi:  baleen  like  that  of  the  Greenland  Right  Whale,  forms  a  very 
different  genus  from  the  restricted  genus  Balcena.  The  brain- 
cavity  forms  a  much  larger  part  of  the  skull ;  the  beak  is  much 
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shorter  and  broad  at  the  base^  gradually  tapering  to  a  point  in 
front ;  and  the  lower  jaw  bones  are  thin,  compressed,  and  high, 
with  the  upper  edge  dilated  and  inflexed  the  greater  part  of 
their  leneth,  and  the  lower  edge  similarly  dilated  in  the  front 
part  or  chin. 

I  propose  for  this  animal  the  name  Neobalaena ;  and  it  may 
be  thus  characterized : — 

Neobajlsna. 

Skull  rather  depressed ;  brain-cavity  nearly  as  long  as  the 
beak,  depressed,  much  expanded  on  the  sides,  with  a  very 
deep  notch  on  the  middle  of  each  side  over  the  condyles  of  the 
lower  jaw,  and  with  a  subtriangular  crown-plate.  The  nose 
as  brcMid  as  the  expanded  brain-cavity  at  the  base,  regularly 
attenuated  to  a  fine  point  in  front,  and  slightly  arched  down- 
wards. Lower  jaw  laminar,  compressed,  high;  the  upper 
edge  thin,  and  inflexed  the  greater  part  of  its  length,  erect  in 

Fig.l. 


Kg.  2. 


Rgs.  1  &  2.  Side  view  and  top  view  of  the  skull  of  Neobalana  margitiata, 
from  Dr.  Hector's  figures. 
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front ;  the  lower  edge  inflexed  in  front^  the  rest  of  the  edge 
being  simple.  The  baleen  elonffate^  slender,  several  times 
as  lonff  as  broad,  with  a  fiinee  of  a  smgle  series  of  fine  fibres; 
enamelled  surface  smooth  and  polished,  thick. 

NecbaloBna  marginata. 

Balana  marginata^  ^raj.  Cat  Seals  &  Whales  Brit  Mus.  p.  90 ;  Hector, 
Proc  &  'mns.  of  the  New-Zealand  Institute,  18G9,  t  2  6.  f.  1-4;  Ann. 
&  Mag.  Nat  Hist  1870,  vol.  v.  p.  221. 

Hah.  New  Zealand. 

This  is  interesting,  as  showing  that  the  true  Baloena  or 
Riffht  Whale  of  the l^orth  Sea  and  that  of  the  South  Sea  are 
eacn  a  peculiar  genus. 

The  width  and  general  form  of  the  beak  of  the  skull  is 
somewhat  like  the  beak  of  some  of  the  Finner  Whales ;  but 
it  does  not  at  all  justify  Mr.  Knox's  idea  that  BcUcena  margin 
nata  is  a  Finner.  But  this  difference  of  skull  makes  us  more 
anxious  to  have  the  description  of  the  entire  animal  and  its 
skeleton,  as  the  animal  may  prove  to  be  the  type  of  a  new 
family  of  Whales,  between  the  true  Whales  and  Finners. 

This  pigmy  whale^  which  is  not  more  than  16  or  16  feet 
long,  is  a  representative  in  the  Southern  Ocean  of  the  gigantic 
Bignt  Whale  of  the  Greenland  seas.  It  has  the  most  oeau- 
tinu,  the  most  flexible,  most  elastic,  and  the  toughest  whale- 
bone or  baleen  yet  discovered ;  and  if  it  were  of  larger  size, 
it  would  fetch  a  much  higher  price  than  the  whalebone  of  the 
Greenland  whale,  the  latter  being  three  or  four  times  the 
value  of  the  brittle  coarse  whalebone  of  the  Eubalama  or  Right 
Whales  of  the  Southern  and  Pacific  Oceans.  The  trade  of  the 
Continental  nations  being  chiefly  confined  to  their  colonies,  or 
their  merchants  obtaining  the  whalebone  that  is  used  in  their 
manufactures  second-hand,  there  are  not  in  the  market  the  va- 
rieties of  whalebone  and  finner-bone  which  we  have  in  this 
country,  where  the  whalebone  and  finner-bone  from  different 
localities  bear  each  adifferent  value.  This  perhaps  explains  why 
the  Continental  zoologists  (as  Eschricht)  who  have  paid  atten- 
tion to  the  structure  of  whales  have  not  paid  sufficient  attention 
to  the  characters  afforded  by  the  shape,  structure,  and  colour 
of  this  substance,  to  which  I  called  their  attention  more  than 
twenty  years  ago,  and  showed  its  value  as  a  character  for 
distinguishing  the  genera  and  species.  It  has  been  a  fertile 
subject  of  reproach  to  me  that  I  established  some  species  on 
the  characters  afforded  by  this  substance :  but  I  need  only 
auote,  as  a  proof  of  the  little  attention  M.  Gervais  has  paid  to 
tnis  part  of  my  work,  that,  in  his  book  on  the  anatomy  of 
whales,  now  in  progress,  after  saying  that  I  have  established 
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the  species  Balcena  mafginata  on  three  blades  of  whalebone^ 
he  says  I  have  called  it  Eubalcena  marginata — ^thus  confound- 
ing it  with  the  whales  with  brittle  and  coarse  whalebone, 
whereas  the  chief  reason  that  induced  me  to  consider  the  blades 
to  belong  to  a  distinct  species  was  their  very  fine  and  tough 
structure.  The  accuracy  of  the  determination  is  now  proved 
by  the  very  difierent  form  of  its  skull  from  that  of  any  other 
known  whale.  In  the  same  manner,  the  Physalus  antarcticua^ 
also  established  on  finner-fins  or  baleen  imported  from  New 
Zealand,  has  been  proved  to  be  a  very  distinct  species  of  that 
genus,  named  Sulpnur-bottoms  by  the  whalers. 


Xin. — On  a  Collection  of  Birds  from  China  and  Japan. 
By  R  B.  Sharpe,  F.L-S.,  Libr.  Z.S.,  &c.  With  Notes  by 
the  Collector,  Robert  H.  Bergman. 

I  have  lately  received  from  my  friend  Mr.  Ber^an  a  small 
collection  of  birds  which  he  has  formed  during  his  leisure  time 
in  the  course  of  his  cruises  between  China  and  Japan.  This 
is  the  first  consignment  he  has  transmitted  to  me :  and  al- 
though the  birds  sent  are  none  of  them  very  rare,  I  think  it 
advisable  to  place  on  record  the  very  interesting  notes  which 
Mr.  Bergman  has  added  on  the  habits  of  the  species  noticed 
bv  him ;  and  for  the  trouble  taken  in  this  matter  he  deserves 
all  praise.  I  shall  hope  from  time  to  time  to  contribute  further 
notes  on  Chinese  birds  as  they  are  sent  home  to  me  by  the 
present  collector.  The  nomenclature  employed  is  that  adopted 
Dv  Mr.  Swinhoe  in  his  '  Catalogue  of  the  Birds  of  Chma ' 
(Froc.  Zool.  Soc.  1863,  p.  259) ;  and  I  have  availed  mjrself  of 
that  gentleman's  presence  in  England  to  obtain  his  assistance 
in  the  identification  of  some  of  the  species. 

1.   Turdus  Naumanni. 

Turdus  Namnatmi,  Temro. ;  Swinh.  P.  Z.  S.  1863,  p.  280. 

No.  15.  Shot  at  Shanghai,  Jan.  7,  1870.  Legs,  eyes, 
and  beak  black.  Generally  found  in  pairs  in  the  villages. — 
R.ff.B. 

2.   Turdus  fuscatus. 

Turdus  fuscatus,  PalL ;  Swinh.  P.  Z.  S.  1863,  p.  280. 

No.  2.  Thrush,  caught  in  the  rigging  of  the  S.S.  ^  Cadiz,' 
going  up  the  Yangtze  river  to  Shanghai,  Nov.  28th,  1869. 
Lc^,  beak,  and  eyes  black.  Common  in  North  China  and 
Japan. — R.  H.  B. 
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3.  POroeinda  mamBenmB. 

FHrocmda  mamOemiM  (fiodd.) ;  Swinh.  P.  Z.  S.  18d3,  p.  281. 
No.  24.  Grey  Thrush,  shot  atNagasaki,  Feb.  1,1870.   Bill, 
eyes,  and  feet  black. — B.  H.  B. 

4.  ButtctUa  aurorea, 
BuUciUa  aurareoy  PalL ;  Swinh.  P.  Z.  S.  1868;  p.  291. 
No.  23.  Redstart,  shot  at  Nagasaki^  Feb.  1,  1870.  Eye 
black ;  bill  and  legs  brown.  This  species  appears  to  be  very 
numerous  at  Nagasaki,  as  four  or  five  pairs  were  seen  in  one 
morninff  flying  about  the  plum-trees,  wnich  were  just  in  blos- 
som.— a,  H.  S, 

5,  Laniua  achach. 
Lamus  achaeh  (Gm.) ;  Swinh.  P.  Z.  S.  1863,  p.  286. 

No.  7.  Butcher-bird,  shot  at  Shanghai,  Dec.  26,  1869. 
Beak  and  legs  black ;  e^es  dark  brown,  with  black  pupils. 
These  birds  are  fond  of  sitting  on  the  uppermost  boughs  of 
trees  or  in  any  elevated  position.  Thgr  utter  a  peculiar  cry, 
which,  however,  is  not  unmelodious. — M.  H.  B. 

6.  Lanius  bttcq>halii8. 
Lamm  htoqthaku^  SchL ;  Swinh.  P.Z.  S.  1868,  p.  287. 

No.  17.  Shot  at  Yokohama,  Jan.  22,  1870,  on  the  out- 
skirts of  a  wood.  Stomach  contained  several  small  beetles. 
Bill  and  legs  dark  brown ;  eyes  black. — B.  H.  B. 

7.  MotactUa  ocularis. 
MotaciOa  ocularis,  Swinhoe;  Swinh.  P.  Z.  S.  186d>  p.  273. 

No.  14.  Water-Wagtail,  shot  at  Shanghai,  Jan.  7,  1870. 
Beak,  legs,  and  eyes  black. — B.  H,  B. 

8.  Emberiza  rustica. 
Emheriza  rustica  (PalL)  ;  Swinh.  P.  Z.  S.  1863,  p.  801. 
Kobe,  Japan,  Jan.  27, 1870.—^.  H.  B. 

9.  Emberiza  cicpsis, 
Emberiza  ciopiis,  Bp. ;  Swinh.  P.  Z.  S.  1863,  p.  300. 
Japan. 

10.  Chlorospiza  katoariba, 
Chhratpiza  kawariba  (T.  &  S.) ;  Swinh.  P.  Z.  S.  1863,  p.  299. 
Nos.  21  &  22.    Cock  and  hen  Greenfinch,  shot  at  Kobe, 
Japan,  Jan.  27.  1870.      Eye  black;   bill  and  legs  brown. 
Several  flocks  ot  these  birds  were  seen  about  Kobe  and  Naga- 
saki.—B.  H.  B. 
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11.  Passer  montamis. 
Passer  montanus,  Linn. ;  Swinh.  P.  Z.  S.  1863,  p.  299. 

No.  3.  Shot  at  Kobe,  Japan,  Nov.  30, 1869.  Veij  common 
throughout  Japan. — E.  H.  i. 

12.  MicrosceUs  atmautratis. 

MusrodceHs  amauroHs  (T.  k  S.) ;  Swinh.  P.  Z.  S.  1863,  p.  884. 

No.  29.  Yokohama. 

No.  18.  Shot  at  Yokohama,  Jan.  22,1870.  Beak  and  legs 
brown ;  eyes  grey,  with  black  pupils.  The  stomach  contained 
several  kinds  of  berries. — R.  A  A 

13.  8tumu8  cineraceus. 
Stwnus  emeraoeui,  T.  &.  S. ;  Swinh.  P.  Z.  S.  1883,  p.  301. 

No.  12.  Starling,  shot  at  Shanghai,  Jan.  8, 1870.  Legs 
yellow;  bill  yellow,  terminal  half  black;  eyes  black. — R.HM. 

14.  Acridoiheres  phUippensis. 
AcHdothef'es  philippensis  (Tenun.) ;  Swinh.  Ibis,  1867,  p.  887. 

No.  11.  Mynah.  Shot  at  Shanghai,  Jan.  8,  1870.  Legs 
and  beak  light  yellow ;  eyes  yellow,  with  black  pupils.  The 
habits  of  these  birds  are  very  similar  to  those  of  the  common 
Starling.  They  whistle  very  well,  and  can  be  taught  to  talk. 
—X?.  JET.  S, 

15.   Cyanopica  cyanea. 

Cyanopica  cyanea  (PalL)  *,  Swinh.  P.  Z.  S.  1863,  p.  304. 

No.  6.  Shot  at  Shanghai,  Dec.  26, 1869.  Beak,  eyes,  and 
legs  black.  These  bir£  are  found  in  flocks  in  the  bamboo- 
groves  about  the  villages  in  North  China.  They  have  the 
appearance  of  paroquets  when  flying,  but  have  a  narsh  cry, 
like  a  magpie  or  jay.  Their  food  appears  to  consist  of  worms, 
grubs,  and  oeetles. — R.  H.  B. 

16.  Pica  media. 
Pica  cmsdata,  yar.  media,  Swinh.  P.  Z.  S.  1863,  p.  303. 
No.  9.    Magpie,  shot  at  Shanghai,  Jan.  7, 1870.     Eyes, 
beak,  and  legs  black.    Very  common  about  Shanghai,  and  may 
be  seen  in  ft)cks  of  fourteen  and  fifteen  together. — R.  H.  B, 

17.  Lycos  dauricus. 
Lyeus  dauricus  (Pall.)  |  Swinh.  P.  Z.  S.  1803,  p.  304. 

No.  10.  Jackdaw,  shot  at  Shanghai,  Jan.  8,  1870.  In 
flocks.— 5.  H.  B. 
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18.  BuUo  japonicua. 

BtaeoJ<nfomeu$,QchL;  Swink  P.  Z.  S.  1863,  p.  260. 

No.  19.  Shot  on  a  tree  at  Yokohama,  Jan.  22,  1870,  whUe 
devourinff  a  cocoon.  Ejes  yeUow,  with  black  pupils,  l^egs 
bright  ydlow ;  beak  bluish  black. — R.  H.  B. 

19.  Tinnuncvlua  japonicus. 

TinmmcuUuJapomeus,  Schl. ;  Swinh.  P.  Z.  S.  1863,  p.  261. 

No.  1.  Hawk,  shot  at  Foochow.  Nov.  1,  1869  Ey^ 
black,  eyeUds  yellow ;  1^  bright  yellow ;  beak  bluish  black, 
yellow  at  the  base. — R.  S.  B, 

20.  Circus  cyaneus. 

Ctrcui  eyaneus,  Linn. ;  Swinh.  P.  Z.  S.  1863,  p.  261. 

No.  8.  Shot  on  the  banks  of  the  river  Yangtze  at  Shanghai, 
Jan.  6,  1870.  Legs  light  yeUow;  eyes  yellow,  wiA  black 
pupils ;  beak  bluish  black  and  yeUow  at  the  base.  Stomach 
contained  only  a  few  featiiers. — ^jB.  H.  B. 

21.  Circus  asruginosus. 
CircHS  4Bruginosu$,  L. ;  Swinh.  P.  Z.  S.  1863,  p.  332. 

No.  26.  Shot  in  a  swamp  at  Yokohama.  Eves  yellow, 
with  black  pupils ;  legs  yellow.  I  have  seen  this  burd  several 
times  catch  fiwi  in  a  large  lake. — ^jB.  H.  B. 

The  specimen  sent  by  Mr.  Bergman  is  apparently  a  female 
Marsh-Harrier,  but  in  a  peculiar  stage  of  plumaee.  Mr. 
Gumey,  to  whom  I  showed  the  bird,  thought  it  might  belong 
to  Circus  spilonotus]  but  on  conferring  with  Mr.  Swinhoe, 
who  is  thoroughly  acauainted  with  the  last-named  species,  the 
latter  gentleman  decided  that  it  was  only  a  female  of  C^*^?«f 
(erumnosus.  The  female  C.  spilonotuSj  though  closehr  alhed 
to  the  common  Marsh-Harrier,  may  be  distinguished  by  its 
generally  paler  coloration,  and  by  the  light  upper  tail-coverts, 
as  depicted  in  the  '  Ibis '  for  1863,  pi.  5.—R.  B.  8. 

22.  Alcedo  hengaiUnsis. 
Alcedo  hengalensU^  Gm. ;  Swinh.  P.  Z.  S.  1863,  p.  269. 

No.  13.  Kingfisher,  shot  at  Shanghai,  Jan.  8, 1870.  Legs 
dark  yellow,  almost  red ;  eyes  and  beak  black. — R.  H.  B. 

23.  Botaurus  steUaris. 
Bottmrua  steOaris,  Linn. ;  Swinh.  P.  Z.  S.  1868,  p.  320. 

No.  20.  Bittern,  shot  in  a  reed-swamp  at  Yokohama,  Jan. 
24,  1870.     Eyes  yellow,  with  black  pupils ;  legs  light  green; 
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beak  Kght  brown.  Whilst  skinning  this  bird,  I  was  asto- 
nished to  find  a  quantity  of  white  worms  in  the  muscles  of  the 
thigh.  I  examined  the  rest  of  the  body  and  the  stomach,  but 
did  not  find  any  elsewhere. — R.  H.  B. 

24.  Mergua  serrator, 
Mergtu  aerrator,  Linn. ;  Swinh.  P.  Z.  S.  1863,  p.  328. 

No.  25.  Shot  at.  Nagasaki,  Feb.  11, 1870.  Beak  and  legs 
red;  eyes  yellowish  brown.  Stomach  contained  half-digested 
fish. — R,  S.  J?. 

25.  Fuligula  martla. 
FuUgula  marUa  (Linn.) ;  Swinh.  P.  Z.  S.  1863,  p.  824. 

No.  4.  Duck,  shot  at  Yokohama,  Dec.  16, 1869.  Legs  and 
beak  bluish  black ;  eyes  yellow,  with  black  pupils. — R.  H.  B. 


XIV. — List  of  Coleoptera  received  from  Old  Calabar ^  on  the 

West  Coast  of  Africa.    By  Andrew  Mubray,  F.L.S. 

[Continued  from  p.  56.] 

Helym^us,  J.  Thoms. 
HelymoBus  rujiventris. 
CSosteromerus  rufiverdris,  Chevr.  Rev.  et  Mag.  d.  ZooL  1855,  p.  514. 

Alatus,  niger ;  capite  punctato ;  thorace  transversim  plicato ; 
scuteU^  bifido,  viridi ;  elytris  cyaneo-viridibus,  albo  setosis, 
medium  versus  subcoarctatis,  ultra  modice  ampliatis  et  con- 
vexis,  apice  truncatis  et  singulatim  bidentatis,  pone  scutel- 
lum  senebus  tribus  vel  quatuor  pimctorum  plus  minusve 
impressonmi ;  pectore  crebre  punctato,  atro,  albo  villoso ; 
abaomine  rufo ;  femoribus  valde  clavatis. 

Long.  3i  lin.,  lat.  1 J  lin. 

As  black  as  ebony.  Head  narrow,  elongated,  vertical  in 
bonty  very  finely  and  distinctly  punctate.  Thorax  cylindrical, 
gibbous  above,  with  some  silky  white  pubescence  on  the  sides; 
above  feebly  transversely  wrinkled.  Scutellimi  triangular, 
bifid.  Elytra  blue  or  greenish  blue,  advanced  a  little  obliquely 
at  the  shoulder,  slightly  narrowed  towards  the  middle,  broader 
and  convex  benind  it,  truncated  and  bidentate  at  the  apex  of 
each  elytron,  and  bearing  some  white  hairs ;  their  surface  is 
very  finely  rugulose ;  and  under  a  strong  lens  they  show  a 
senes  of  small  punctures,  which  towards  the  scutellum  become 
strong  and  irregular  in  size  and  form ;  the  second  internal 
series  is  placed  in  a  groove.  Breast  coarsely  pimctate,  deep 
blacky  clothed  with  a  white  and  silvery  down.     Abdomen 

Ann.dk  Mag,  N.  Hist,  Ser.4.  Fi>/.  vi.  11 
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smooth,  red,  of  five  segments,  the  first  yery  large  and  bearing 
some  punctures  and  wrinkles.  Pjgidium  subconic,  granular. 
Legs  black :  thighs  strongly  and  abruptly  swollen. 

Described  by  M.  Chevrolat  from  specimens  communicated 
to  him  by  Mr.  Thomas  Gray.     In  the  British  Museum. 

M.  Chevrolat  described  tnis  as  a  species  of  Closteromems ; 
but  it  seems  either  to  be  a  new  genus  or  to  belong  to  Thom- 
son's genus  HelymcBuSy  which  has  the  elytra  conoolorous  and 
truncate  at  the  apex  as  in  this,  instead  cxf  being  decorated 
with  yellow  spots  or  bands  and  entire  at  the  apex  as  is  the 
case  with  Closteromerus.  Not  to  multiply  genera,  I  have 
placed  it  in  HelymceuSy  although  in  some  points,  as  its  wrinkled 
thorax,  it  does  not  wholly  agree  with  it. 

Phrosyne  (Pascoe  in  litt.),  nov.  genus. 

Genus  affine  EuporOy  difiert  ab  illo  antennis  corpore  breviori- 
bus  (et  maribus  et  foeminis)  versus  apicem  incrassatis,  arti* 
culo  tertio  longitudine  art.  4-6 ;  thorace  medio  vage  fortiter 
punctato.  antice  et  postice  breviter  constricto;  femoribus 
posterionbus  elytrorum  apicem  hand  attingentibus. 

Lacordaire  points  out  that  the  genus  Euporus  as  it  stands 
at  present  includes  two  distinct  forms,  which  ought  to  be 
separated  as  genera,  the  first  of  which  is  represented  by  the 
Euporus  strangulatus  of  Serville,  with  long  antennas  and  hind 
thighs  extending  beyond  the  body,  the  second  by  the  Eupoms 
virtdis  of  Serville  and  the  species  {Eu,  brevicornts,  Fab.) 
which  follows.  Eu,  strangulaiusj  standing  first  among  the  spe- 
cies described  by  Serville  under  Euporus,  must  be  reckoned 
the  typical  example  of  that  genus ;  and  in  dividing  the  ^nus 
into  two,  that  name  must  be  reserved  for  it  and  the  species  of 
a  similar  type.  For  the  other  form  I  adopt  Mr.  Pascoe's 
MS.  name  Phrosyne ,  under  which  the  species  m  question  have 
lon^  stood  as  a  section  apart  in  that  acute  entomologist's 
cabmet. 

Phrosyne  brevicomts. 

Euporm  brevicomis,  Fab.  Syst.  Eleuth.  ii.  p.  289. 

disparilis,  Chevr.  Rev.  et  Mag.  d.  Zool.  18^,  p.  671 P 

splendidicoiUSf  Thomson. 

L«te  viridis;  mandibulis  antennisque  nigris  cyaneo  mieaatibus; 
capite  creberrime  punctato,  breviter  sulcato ;  thorace  antice 
recto,  plicato,  postice  constricto,  basi  bisinuato,  medio  glo- 
boso  et  fortiter  punctato,  latcribus  rotundatis ;  scutello  tri* 
angulari,  aurato ;  elytris  thoracis  latitudine,  viridi-obscuris, 
vittis  duabufl  longitudinalibus,  una  mediana,  altera  suturali, 
peotore   ahdomineque  viridi-^ureis,    glabris,    minutissime 
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pimctatis ;  ano  prodncto^  truncato ;  pedibus  nigris ;  feiuori- 
bus  quatuor  anticis  medio  rubria. 
Long.  o-5\  lin.,  lat.  1-1^  lin. 

Very  near  Euporvs  mridiSy  Serv.  (madagaBcartensis^  IJcjO? 
but  narrower,  of  a  fine  golden  green  above,  and  coppery  below. 
Head  narrow,  sinuate  alongside  the  eyes^  covered  by  a  close 
punctatiom  longitudinal  groove  disappearing  in  front.  Palpi 
black.  Mandibles  of  an  indigo-blue,  passing  into  blackish. 
Antennae  of  the  same  colour,  short,  thickened  towards  the 
apex,  grooved  on  the  outer  side,  with  the  third  article  very  long, 
bent  and  slightly  angular  at  the  top.  Thorax  straight  in  front, 
transversely  wrinkled  on  the  anterior  third,  with  a  smooth 
iipace  neither  punctured  nor  wrinkled  behind  this,  constricted 
and  wrinkled  behind  and  bisinuate  at  the  base,  rounded  above 
and  on  the  sides,  and  coarsely  irreffularly  punctate,  the  pos- 
terior part  of  the  dorsal  space  bemg  partially  impimctate. 
Scutellum  triangular,  golden.  Elvtra  finely  shagreened,  dull 
blackish  gi^n,  shining  on  the  shoulder,  and  each  with  two 
narrow  lines  of  a  more  delicate  green,  one  on  the  middle  of  the 
elytron,  tt&d  the  other  on  the  suture.  Breast  and  abdomen 
polished  ^oldai  copper  and  very  indistinctly  punctate.  Legs 
of  an  indiTO-blue,  passing  into  blackish ;  thighs  abruptly  and 
much  thickened  near  the  knees,  four  anterior  thighs  red  on 
the  swollen  part ;  soles  of  the  tarsi  covered  with  a  thick  yel- 
lowish brush  of  hair. 

Appears  to  be  rather  common  at  Old  Calabar. 

I  can  find  no  difference  between  M.  Chevrolat's  description 
of  JSu.  dtsparilia  and  Eu,  brevicomis  but  that  the  male  differs 
from  the  female  by  having  all  the  thighs  blue-black;  the 
females  seem  to  correspond  exactly.  It  may  be  that  this  is 
nothing  more  than  an  accidental  variation ;  and  I  treat  it  as 
such,  with  a  point  of  doubt,  in  the  meantime.  Should  it  not 
be  so,  I  am  then  inclined  to  think  that  M.  Chevrolat  has  had 
imder  his  eyes  the  females  of  Eu.  brevtcornis  and  the  male  of 
a  new  species  {dispartlis)j  the  more  so  that  he  does  not  include 
JEuporue  hr^icarnis  in  his  list,  although  it  is  one  of  the  com- 
moner species  at  Old  Calabar,  and  he  certainly  had  it  from  me. 

Xtstroceha,  Setv. 

1.  Xystrocera /emoratay  CheYr.  Rev.  et  Mag.  d.  Zool. 
1855,  p.  282. 

Buge  punctata,  viridis ;  femoribus,  pectore  abdomineque  rufis; 

mandibulis,  antennis   (corpore  longioribus,  primo  articulo 

rufo),  tibiis  tarsisque  nigris. 
Mas.  Tborae^  globoso,  magno,  creberrime  punotulatOy  plagis 
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qninque  anreis.     Eljtris  nnicostatis^  ad  apicem  attennatis^ 

singmatim  apice  rotundatis. 
F(Bm.  Thorace  minuto,  subrotundato,  remote  asperato ;  elytrifl 

amplis,  parallelis,  bicostatis. 
Long.  11-12  lin.,  lat.  2-3  lin. 

Green,  with  lie  usual  subrugose  texture  of  Xystrocera. 
Thorax  elobose,  with  smooth  shininff  spots.  Underside 
rufous.  Mandibles,  antennae  (first  article  excepted,  which  is 
rufous),  and  legs  black,  except  the  thighs,  which  are  reddish. 

Not  very  rare. 

This  genus  belonffs  to  the  original  Indo- African  element. 
The  species  are  confined  to  Africa  and  the  Indo-Malayan  dis- 
trict, with  a  few  wanderers  over  the  borders  into  the  nearest 
parts  of  Australia. 

2.  Xystrocera  cyanellay  Chevr.  Rev.  et  Mag.  d.  Zool. 
1855,  p.  545. 

Alata,  cyanea  vel  viridi-cyanea ;  mandibulis,  oculis,  antennis 
(scobinatis)  pedibusque  (femorum  basi  excepta)  nigris ; 
corpore  infra  nigro  vel  fusco-brunneo,  segmentorum  mar- 
ginibus  dilutioribus  ;  scutello  laevigato,  renexim  mar^ato, 
violaceo ;  thorace  medio  Isevigato ;  elytris  transversim  ru- 
gosis,  pectore  lanugine  alba  induto. 
Long.  5  lin.,  lat.  2  lin. 

Of  a  very  brilliant  blue  and  bluish  green  at  the  top  of  the 
head  and  base  of  the  elytra.  Head  with  a  very  fine  black 
groove  in  the  middle,  covered  with  asperities.  Palpi  (whitish 
at  the  truncature),  mandibles,  eyes,  and  antennae  black,  the 
latter  bearing  a  great  many  rough  small  tubercles,  making 
the  surface  like  a  file.  Thorax  a  little  broader  than  long, 
roimded  on  the  sides,  with  the  anterior  margin  straight  and 
the  posterior  bisinuated,  broadly  channelled  on  each  side, 
smooth,  glabrous,  and  of  a  fine  brilliant  blue  above,  greenish 
on  the  lower  sides.  Scutellum  triangular,  elongated,  margined, 
smooth,  violet  or  brown  with  a  violet  tinge.  Elytra  a  little 
broader  than  the  thorax,  rounded  and  smooth  on  the  top  of  the 
shoulder,  almost  parallel,  only  a  little  wider  towards  the  ex- 
tremity, which  is  rounded.  Their  surface  has  the  rough 
punctate  wrinkling  which  is  characteristic  of  the  genus.  Legs 
and  body  below  deep  black ;  sides  of  the  metastemum  clothed 
with  a  white  pubescence. 

Apparently  rare,  only  one  or  two  specimens  having  been 
received  out  of  many  envois.     In  my  collection. 

3.  Xystrocera  marginipennis. 
Buge  punctata,  flavo-ferruginea ;  mandibulis,  oculis,  antennis 
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(primo  articulo  rufo-fusco)  nigro-brunneis ;  thorace  mar- 
ginibns  antico  et  postico  lateribusqne  et  snbtus  yiolaceo- 
bninneo ;  scutello  punctato ;  elytrorum  lateribus  viridibus ; 
abdomine  piceo-fiisco;  pedibus  (femorum  clava  plus  mi- 
nusve  ferruginea)  nigria;  mesostemo  et  metastemo  sub- 
villosis ;  thorace  punctato,  medio  parum  laevigata. 
Long.  104  U^*?  ^^^'  3  lin. 

Texture,  as  usual  in  Xystrocera.  Flavo-ferruginous,  with  the 
following  exceptions : — the  mouth,  eyes,  antennae  (first  article 
excepted,  which  is  dark  ferruginous)  are  blackish  brown  ;  the 
thorax  below  and  on  the  sides  and  along  the  anterior  and 
posterior  marginis  violet-brown;  the  margins  of  the  elytra 
green,  and  a  slight  tinge  of  green  in  some  lights  extending 
over  the  flavous  surface  of  the  elytra.  The  abdomen  blackish 
brown,  and  the  legs  black,  except  on  the  club  of  the  thighs, 
which  is  reddish,  especially  on  the  anterior  legs.  The  antennae 
are  coarsely  scabrous,  the  head  coarsely  punctate  above,  more 
freely  on  the  sides,  below  glabrous,  but  with  one  or  two  faint 
wrinkles.  The  thorax  widest  in  the  middle,  and  nearly  equal 
in  breadth  in  front  and  behind  (if  any  thing,  widest  in  front), 
rather  finely  punctate,  except  in  the  middle,  where  there  is  a 
narrow  smootnish  space,  slightly  shining  in  front  and  behind. 
The  anterior  and  posterior  margins  nearly  straight,  slightly 
raised ;  the  posterior  margin  edged  and  reflexed,  and  extend- 
ing back  in  a  lobe  in  the  middle ;  the  disk  slightly  foveolated 
on  each  side  of  the  middle,  and  again  in  a  curved  depression 
towards  the  sides  and  also  on  the  sides,  leaving  a  slight  trace 
of  two  elevations  on  the  side — one  in  tne  middle  and  another 
in  fit)nt.  Scutellum  rather  large,  and  coarsely  and  distinctly 
punctate.  The  elytra  coarsely  rugosely  punctate.  Mesoster- 
num  and  metastemum  villose. 

Rare.     One  specimen  in  my  collection, 

4.  Xyatrocera  Pascoei, 

Supra  viridis;  elytris  parum  flavo   intermixtis;  scutello   et 
subtus  flavo-runs ;  tibiis  tarsisque  fuscis.     Affinis  X.  mar^ 

e'nipennty  differt  colore,  thorace  magis  punctato  et  foveo- 
to;  scutello  minus,  elytris  fortius  pimctatis;  femoribua 
minus  clavatis. 
Long  9  lin.,  lat.  2^  lin. 

Allied  to  the  preceding  species,  but  distinguished  by  the 
colour,  which  is  green  above  and  flavo-rufous  beneath.  The 
thorax  in  the  preceding  species  is  pale  above  and  darker  be- 
neath, and  the  abdomen  blackish  Drown,  and  only  the  meso- 
Btemum  and  metastemum  flavous,  whilst  here  the  abdomen  is 
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ef  the  same  colour  as  the  metastemum.  The  thorax  is  more 
coarsely  punctate,  and  has  deeper  foye®,  and  (me  immediately 
in  front  of  the  scutellam ;  the  sides  have  two  more  decided 
tubercles ;  the  scutellum  is  not  so  much  ipunctate ;  the  elytra 
are  more  coarsely  punctate ;  the  suture  rufous,  and  indications 
of  the  same  colour  shine  through  the  green  on  the  rest  of  the 
elytra,  except  on  the  sides,  which  are  decided  green.  The 
legs  have  the  clubs  of  the  thighs  less  pronounced,  and  are 
flavo-rufous  instead  of  black,  the  base  of  the  thighs  being 
slightly  fuscous,  and  the  tibiae  and  tarsi  blackish  brown. 

I  have  seen  only  one  specimen :  it  formed  part  of  one  of  the 
later  envois  from  Ikoneto.  In  my  collection.  I  have  named 
it  in  honour  of  my  friend  Mr.  Pascoe,  who  has  done  so  much 
to  elucidate  the  family  on  which  I  am  now  engaged. 

CEme,  Newm. 
(Erne  nigrita,  PL  II.  fig.  1.   Chevr.  Rev.  Zool.  1855,  p.  183. 

Fortiter  et  crebre  punctata,  nigra,  nitida,  pube  rutila  partim 
induta ;  antennis  pedibusque  validis ;  capite  magno,  rotun- 
dato,  rugoso,  antice  profunde  medioque  supra  vix  sulcato, 
antennis  articulis  undecim  planis  elongatis ;  thorace  brevi, 
transverso,  subrotundato,  lateribus  subangulato,  antice  recto 
(dein  stricto),  postice  leviter  bisinuato  et  marginato,  in  lon- 
gitudine  postica  sulcato ;  elytris  conjunctim  rotunoatis,  ad 
medium  unicostatis ;  abdomme  segmentis  quinque. 

Long.  10  lin.,  lat.  3  lin. 

The  figure,  by  M.  Migneaux,  renders  any  frirther  descriptive 
remarks  unnecessary. 

Eare.    One  or  two  specimens  only. 

Until  the  discovery  of  this  species,  the  genus  contained 
nothing  but  American  species,  mostly  Brazuian,  which,  in- 
stead of  black,  are  of  a  bright  reddish  yellow, 

(Edenodeeus,  Chevr. 

The  history  and  position  of  this  genus  seem  to  me  to 
famish  a  happy  illustration  in  support  of  the  importance  of 
sur£aoe-texture  and,  even,  colour  on  the  one  hand,  and  of 
geographical  distribution  on  the  other,  as  a  key  to  the  dis- 
covery of  natural  affinities. 

Among  the  species  which  I  received  from  Old  Calabar,  and 
intrusted  to  M.  Chevrolat  for  description,  was  a  livid  testaceo- 
ferruginous  insect,  that  looked  something  like  a  Callidium^ 
M.  Chevrolat  described  it  as  such,  with  a  point  of  doubt, 
under  the  name  of  GalUdium^  sphcsricoUe,     He  said^  ^^  The 
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oqIj  spedmeii  which  I  possess  being  in  a  veiy  bad  condition, 
I  have  not  been  able  to  study  this  species  completely.  It 
ought,  without  doubt,  to  form  a  new  genus."  Better  speci- 
mens of  another  species  of  the  same  genus  having  been  sub- 
sequently received  from  the  Gaboon,  M.  Chevrolat  was  enabled 
to  characterize  the  genus  from  them.  This  he  did  in  M.  J. 
Thomson's  ^Archives  Entomologiques '  (ii.  245),  with  the 
remark  that  "  Our  CalUdium  sphoericolle  (Rev.  et  Mag.  d.Zool. 
1855,  p.  283),  from  Old  Calabar,  enters  into  this  genus." 

M.  Thomson,  judging  from  the  facies  and  some  other  cha* 
racters  common  to  it  and  the  genus  (Emej  placed  it,  in  his  first 
work  on  the  Longicoms  (Essai  &c.  p.  251),  among  the  (Emidse. 
In  his  second  work  (Systema  Cerambyc.  p.  194)  he  placed  it 
among  the  ClytidoB^  to  which  it  has  a  resemblance  in  the  head 
and  eyes.  M.  Lacordaire  has  retained  it  there,  although,  as 
he  says,  "  non  sans  r^ugnance.  Malgr^  ses  yeux  finement 
ffranul^,  il  serait  peut-^tre  mieux  ^  sa  place  dans  le  groupe 
des  Achrysonides." 

Now  the  colour  and  texture  would  carry  it  to  the  (Emida^ 
like  the  majority  of  them,  the  Gaboon  species  is  of  a  bright 
testaceo-femiginous  colour:  and  the  Old- Calabar  one  is  only 
a  little  darker,  and,  if  fresn,  without  having  been  in  spirit  <h 
wine,  might  perhaps  be  as  briffht. 

At  first  sight,  but  only  at  nrst  sight,  the  geographical  dis- 
tribution womd  appear  to  tell  as  much  one  way  as  another. 
I  assume  that  the  rule  is  that  where  the  same  type  is  found  in 
two  difierent  countries,  their  presence  in  both  is  due  to  the 
lands  having  been,  in  some  way  or  other  and  at  some  previous 
time  or  other,  connected  by  dry  land.  I  by  no  means  say  that 
their  ptesence  may  not  be  due  to  accidental  dispersion  by 
flotsam  and  jetsam ;  but  I  maintain  that,  if  so,  that  is  the  ex- 
ception, and  that  the  prima  fade  presumption  is  in  favour  of 
union.  Good  reasons  may  be  given  against  it;  but  until  these 
aare  given,  we  should  not  have  recourse  to  that  exception^ 
mode  of  explanation.  Hitherto  the  inclination  has  been  to 
hold  that  dispersal  by  flotsam  and  jetsam  is  the  rule,  and  by 
form^  continuity  the  exception ;  but  I  think  I  see  indications 
that  scientific  opinion  is  veering  round  in  the  opposite  direc- 
tion. Be  diat  ae  it  may,  that  is  my  position :  the  reader  may 
reject  it  or  not  on  its  merits ;  but  it  supplies  a  basis  on  which 
I  would  judge  of  the  affinity  of  the  genus  in  question.     In  a 

Eiper  on  the  geographical  relations  of  the  different  Coleopterous 
rniae,  which  is  now  in  the  hands  of  the  Linnean  Society  for 
publication,  I  have  given  reasons  for  holding  that  at  a  very 
ancient  date  West  Africa  was  disunited  from  the  rest  of 
Africa,  that  at  the  same  date  Brazil  was  isolated  from  the 
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rest  of  America,   and  that  the  two  were  then    united  to^ 
gether. 

The  numerous  instances  to  which  I  have  ahready  had  to 
draw  attention,  in  the  course  of  this  work,  of  forms  now  predo- 
minating in  Brazil  and  properly  known  as  Brazilian  types 
being  also  found  in  Old  Calaoar,  show,  according  to  my  mode 
of  interpretation,  that  a  connexion  formerly  did  exist  between 
these  two  portions  of  the  old  and  new  continents;    and  I 
refer  it  to  that  particular  period  for  several  reasons :  one  is 
that  there  are  some  particular  groups  of  beetles  which  have 
not  been  communicated  to  West  Africa  from  Brazil,  altJiough 
now  common  there ;  and  these  are  invariably,  so  far  as  my 
examination  has  yet  gone,  not  truly  species  of  the  natural 
Brazilian  type,  but  species  of  the  European  type.     Few  men 
who  have  studied  the  geology  and  geogeny  of  Brazil  will  dis- 
sent from  the  opinion  that  it  was  once  isolated  from  the  rest 
of  America.    This  is  a  safe  assumption,  and  is  a  step  to  prove 
the  original  absence  of  the  European  type  from  Brazil ;  and 
it  seems  to  stand  to  reason  that  after  Brazil  ceased  to  be  iso- 
lated, it  would  be  invaded  by  the  North-American  type,  which 
is  only  another  phase  of  the  European  type.     If  it  nad  been 
BO  invaded,  and  at  the  time  of  its  connexion  with  Africa  the 
fauna  was  composed  of  the  same  proportions  of  Coleoptera  of 
European  and  of  Brazilian  tjrpe  as  now  subsist  in  it,  the  same 
proportions  ought  to  have  migrated  into  and  be  now  found  in 
West  Africa.     Therefore,  if  none  of  the  European  type  now 
present  in  Brazil  are  found  in  West  Africa,  but  plenty  of  the 
true  Brazilian,  it  seems  to  fix  the  date  when  the  intercom- 
munication took  place.    We  must  guard  ourselves  here  from 
being  confused  by  the  introduction  of   the  European  type 
into  West  Africa,  direct  from  North  Africa  or  in  other  direc- 
tions, in  more  recent  times ;  but  very  little  of  this  has  come 
in,  no  doubt  from  the  physical  isolation,  still  subsisting,  in 
consequence  of  the  deserts  or  barriers  surrounding  it;   and 
we  can  generally  refer  what  has  come  to  its  proper  source 
by  inquiring  whether  it  is  now  present  in  Brazil.     Thus  the 
otaphylinidaB  are  properly  a  European  form  which  is  now 
largely  developed  m  Brazil ;  but  I  have  never  met  with  one 
from  West  Africa.     By   the   kindness  of  my  Old-Calabar 
missionary  friends.  I  have  had  the  opportunity  of  examining 
thousands  upon  thousands  of  all  sorts  of  insects  from  that 
country,  from  the  most  minute  Phytophage  to  the  Dynastes 
Centaurusy  and  I  have  never  seen  a  single  Staphylinus  :  that 
is  not  chance.     They  are  also  very  rare  in  omer  parts  of 
Africa  and  in  India ;  but  I  must  refer  to  the  paper  I  have 
above  spoken  of  for  an  explanation  of  the  mode  m  which  this 
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trifling  infidsion  has  probably  been  derived  there.  Clytua  is 
another  European  genus  which  has  made  good  its  entrance 
into  Brazil ;  but  not  a  genus  nor  a  species  occurs  in  West 
Africa,  nor,  indeed,  in  Africa  at  all  (always  understood  Africa 
south  of  the  Sahara)  except  a  single  small  species  at  the  Cape. 

Then,  i^ain,  another  argument  in  the  same  direction  is 
deducible  trom  the  strong  presumption  that  in  recent  geolo- 
gical times  an  Atlantic  continent  stretched  down  between 
West  Africa  and  Brazil  from  the  Azores  southwards.  In  the 
different  patches  of  land  (the  islands  of  Madeira,  Canaries,  &c.) 
which  are  the  surviving  remnants  of  this  continent  we  have 
many  species  of  Coleoptera  identical  with  those  of  Europe, 
and  a  still  greater  number  most  closely  allied  to  them ;  and 
that  fact  in  itself,  I  think,  shows  that  the  existence  of  this 
Atlantic  continent  must  have  been  more  recent  than  tiie  con- 
nexion between  Brazil  and  West  Africa ;  for,  although  Africa 
has  many  species  closely  allied  to  those  in  Brazil,  they  are  fewer 
than  the  allied  species  of  Europe  found  in  Madeira  &c.,  and 
not  above  two  or  three  instances  of  actual  identity  of  species 
can  be  pointed  out :  and  the  case  in  which  most  similarity  and 
identity  of  species  is  to  be  found  ought  surelv  to  be  regarded  . 
as  the  most  recently  united ;.  for  the  greater  the  lapse  of  time, 
the  greater  the  opportunity^  for  changes  of  condition  and  con- 
sequent alteration  in  species.  Independent  of  this  altogether, 
however,  if  it  is  once  admitted  that  tie  Atlantic  continent  must 
have  been  of  recent  date,  it  follows  that  it  must  have  been  the 
last ;  for  the  faunas  show  the  last  relation  still  surviving ;  and 
therefore  the  equatorial  connexion  between  Brazil  and  Africa 
must  have  been  older ;  for  they  could  not  both  have  existed  at 
the  same  time,  as  is  proved  by  the  entire  absence  of  the 
Brazilian  element  in  the  Atlantic  faunas. 

Applying  these  considerations  to  the  case  before  us,  they 
will  correct  the  first  impression  that  mi^ht  naturally  occur  to 
to  us,  viz.  that  (Edenoderus  was  just  as  likely  to  belong  to  the 
ClytidcB  as  the  (EmidcBy  as  both  until  now  occurred  in  Brazil, 
but  not  in  West  Africa ;  for  if  we  separate  the  Brazilian  types 
into  aboriginal  Brazilian  and  naturalized  European  in  Brazil 
(some  of  uie  former  of  which  have  been  found  in  West  Africa, 
but  nono'of  the  latter),  we  get  a  te^t  which  at  once  shows  that 
at  any  rate  it  is  not  to  the  ClvtidsB  that  (Edenoderus  ought 
to  be  referred :  it  then  lies  between  the  CEmidsB  and  the 
Achrysonid»  (a  group  also  suggested  bv  Lacordaire) ;  but  I 
think  the  facies  and  form  is  more  tliat  of  the  former  than  the 
latter.  And  if  Lacordaire  is  right  in  placing  the  European 
genus  Icoeium  in  it  (which,  however,  I  doubt),  that  seems  an 
additional  reasDU  for  giving  the  preference  to  liie  CEmid». 
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(Edenoderus  tphcmcoUu. 
QOU^um  aphiBricoUej  Ghevr.  Bey.  et  Mag.  d.  Zool.  1855^  p.  ^85. 

liiyidnSy  mmute  gcabrosus;  antennis  ^acilibus  pedibusque 
pallidiB ;  capite  antice  quadrato  et  oblique  decliyi,  in  longi- 
tudine  obsolete  canaliciilato ;  mandibulis  brevibus,  crassius- 
culis,  triangularibos,  apice  nigris,  juxtapositis ;  oculis  sub- 
rotundatifl,  postice  rectis  et  supra  depressis  j  thorace  ralde 
globoso,  marginato  in  basi  et  fortiter  constricto;  scutello 
elongato  triangulari ;  elytris  thoracis  latitudine,  usque  ad 
apicem  s^isim  attenuatis  et  singulatim  anguste  rotundatis, 
in  humero  arcuatis  et  intus  basi  depressis. 

Long.  4  lin.y  lat.  |  iin. 

Livid,  finely  scabrous;  antennsB  slender,  and  feet  pale.. 
Thorax  globose,  marginate,  and  strongly  comtrictei  DCtt- 
tellum  elongate  triangular.     Elytra  attenuate  at  the  apex. 

Only  one  specimen  received,  which  I  gave  to  M.  Chevrolat. 

Tbachelophanes*,  genus  novum. 

Caput  rotundatum,  antice  elongatum.  Oculis  subtriangulari- 
bus,  convexiusculis,  supra  et  intus  subemarginatis.  An- 
tennis brevibus,  circiter  sesqui  corporis  longituaine,  undecim 
articulis  elongatis  subaequalibus,  tertio  quintoque  tamen 
longioribus.  Thorax  elongatus,  duplo  longior  quam  latior, 
cylindraceus,  medio  modice  subampliatus,  antice  posticeque 
rectus  et  supra  leviter  depressus.  Scutellum  transversim 
rotundatum.  Elytra  thorace  latiora  et  duplo  tamen  longiora, 
parallela,  apice  rotundata  et  in  sutura  subrectangula.  Pedes 
femoribus,  late  clavatis,  subcompressis ;  tarsi  articulo  primo 
conico^  secundo  quadrato,  tertio  longe  bilobo,  sat  lato,  un- 
guiculis  brevibus  curvatis. 
I  agree  with  M.  Chevrolat  and  Prof.  Lacordaire  in  thinking 

that  a  new  genus  is  necessary  for  the  following  species.    It  is 

at  once  du£nguished  from  Hespercphanes  by  its  cylindrical 

n^eck. 

Traeheiaplumes  puierultis, 

K(uperophan€s?  ]mberuk»,  Cherr.  Rev.  et  Mag.  d.  ZooL  1855,  p.  284. 

Validiusculus,  brevis,  mfas  vel  fosco-obscurus,  crebte  et  me- 
diocriter  punctatus,  pube  cinerea  indutus ;  palpis  pedibusque 
ferrugineis. 

Long.  6  Iin.,  lat.  If  Hn. 

Rufous  or  obscure  fuscous,  short  and  stout,  closely  and  mo-  - 

*  Tpd)m\og,  neck,  in  allusion  to  its  elongated  thorax  (whicli  is  its  most 
patent  distinction  nrom  Hesperophanes),  and  (^aivtOf  I  appear  (apparent). 
Allied  to  Heeperophitne^, 
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doratelj  deeply  ptmoUte,  aad  glothod  with  a  cinereoiis  pubes- 
cence.    Palpi  and  legs  ferruginoas. 

Only  one  gpecimen  received)  which  I  gave  to  M.  Oheyrolat. 

CERAfiPHORTTS,  Scrv, 
Cerasphorus  murimia. 
C^rcfogom  mm-inum^  Cbevr.  Rey.  et  Mag.  d.  ZooL  1896^  p.  56a 

Pnnctolatus^  griseo-nmrinus ;  palpis,  antennis  (villosis  cor- 
pore  longioribiifi)  pedibusquc  (geniculis  obscuris)  pallidis: 
themtee  rotnndato,  arcnbus  duobus  oppositis  eleratis^  aa 
latera  angoloso  spinoso;  elytria  parailelis^  angustissime 
tnmcatis  et  fere  emarginatis  (Icemina). 

Long.  9  lin.,  lat.  6  lin. 

Very  denselypubescent  and  finely  punctate^  of  a  dirty  pale 
grey  colour.  Head  rounded,  elongated  posteriorly,  deeply 
channelled.  Palpi,  antennse  (which  are  clothed  with  a  long 
pubescence,  and  are  longer  than  the  body),  and  legs  pale  fer- 
ruginous. Mandibles  pubescent,  smooth  and  black  at  the  ex- 
tremity. Thorax  rounded  above,  truncated,  straight  both  in 
front  and  behind,  and  grooved  along  the  margin,  bearing  on 
the  disk  a  sort  ot  horseshoe  in  relief,  and  on  tne  side  a  little 
beyond  the  middle  a  sharp  angle.  Scutellum  rounded.  Elytra 
straight  at  the  base,  somewhat  convex,  parallel,  narrowly  trun- 
cated and  emarginate  at  the  extremity,  scarcely  broader  than, 
and  three  times  as  long  as  the  thorax.  Legs  tolerably  long, 
ferruginous ;  thighs  regularly  thickened  towards  the  middle, 
slightly  flattened  on  the  anterior  side ;  knees  obscure.  Abdo- 
men swollen,  composed  of  five  segments. 

This  species  comes  near  the  Cerasphorus  Airticomts  of  Ser- 
ville,  but  may  be  distinguished  by  the  following  characters : — 
The  antennsB  and  the  legs,  in  place  of  being  of  the  gene- 
ral colour  of  the  body,  are  ferruginous ;  the  thorax,  which 
in  the  preceding  species  is  furnished  on  the  disk  with  four 
angular  tubercles,  onlv  bears  a  sort  of  raised  semicircle  placed 
longitudinally ;  and,  lastly,  the  lateral  spine  is  shorter  and 
not  so  sharp. 

Only  a  single  specimen  received,  which  I  gave  to  M. 
Chevrolat. 

ANisoeASTEB,  Deyr. 

Anisogaeter?  semifemorahts^ 

Meterogatter  ?  aendfemonUus,  Cheyr.  Bev.  et  Mag.  d.  ZooL  1856,  p.  6&Sk 

Ochraceo-fuscu? ;  antennis  pedibusque  rufis,  cum  dimidia  parte 
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apicali  femorum  nigro-niddis ;  mandibolis  ocolisqne  nigris ; 
tnorace  brevi,  antice  subanguloso  et  postice  recte  truncato, 
basi  trinodoso;  scutello  rotundato;  elytris  thorace  multo 
latioribus,  planiusculis,  antice  posticeque  rotundatis.  in  su- 
tura  aculeatis,  costulis  duabus  longitudinalibns  obsoletis. 
Long.  8^-9  lin.,  lat.  2J-3  lin. 

Pubescent  and  of  a  reddish-yellow  colour.  Head  rounded 
in  front,  cylindrical  behind,  shortly  grooved  between  the  eyes, 
but  flat,  plicate,  and  grooved  in  front.  Eyes  black,  projecting, 
emarginate  above,  ralpi  brownish.  Mandibles  black,  mode- 
rate, bent,  sharp,  punctate.  Antennae  ferruginous,  with  the 
first  article  thict,  cylindrical,  of  the  length  of  the  fifth;  second 
nodular ;  third  and  fourth  equal,  slightly  swollen  at  the  apex. 
Thorax  as  long  as  broad,  projecting  on  the  head,  and  of  its 
breadth  at  their  junction,  straight  behind,  two-grooved  trans- 
versely, sides  obtusely  projecting  in  the  middle,  attenuated 
towards  the  posterior  angle,  which  is  oblique  and  truncate 
behind:  three  tubercles  behind  near  the  base.  Scutellum 
roundea.  Elytra  broader  than  the  thorax,  flattened,  raised 
and  roimded  on  the  shoulder,  each  rounded  at  the  apex,  with 
a  spine  at  the  suture  and  two  longitudinal  obsolete  ridges. 
Legs  short,  the  first  four  tolerably  near  at  their  insertion, 
posterior  longer,  ferruginous,  with  the  thighs  ferruginous  at 
the  base,  afterwards  of  a  brilliant  black,  and  a  little  swollen  ; 
the  anterior  are  bent  and  depressed  in  front ;  claws  simple. 
Abdomen  with  five  segments,  swollen,  depressed  on  the  mar- 
gins of  the  segments,  which  are  rather  broad  and  decreasing 
in  size  from  before  backwards. 

M.  Chevrolat  placed  this  species  in  the  genus  ffeterogaster 
(now  Anisogaster)  with  doubt ;  but  as  I  have  parted  with  the 
only  specimen  I  received  to  him,  and  as  I  cannot  trace  it  in 
the  British  Museum,  although  his  collection  has  been  secured 
by  that  institution,  I  am  obliged  to  leave  it  as  he  has  placed 
it,  with  a  point  of  doubt.  Anisogaster  is  a  genus  which  as 
yet  has  been  found  only  in  Mauritius. 

OssiBiA,  Pascoe. 
Ann.  &  Mag.  Nat.  Hist.  1867,  xix.  p.  311. 

Oastbia  fuscaia. 

Obrium  fuscatum^  Dej.  Cat.  p.  358  (mas). 

tuiviatum,  Dej.  Cat.  p.  358  (fcem.). 

Obrium?  fuscatum,  Chevr.  Rev.  et  Mhg,  d.  Zool.  1856,  p.  570. 
Osnbia  fuscataf  Pascoe,  loc,  cU.  supra. 

Linearis,  depressa,  lurida,  crebre  punctata  denseque  cinereo 
pilosa ;  antennis  (basi  prsetermissa)  elytrisque  lateribus  late 
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infdacatis ;  oculis  amplis,  niCTis,  fortiter  grannlatis ;  thorace 
longiore  qnam  latiore^  lateribus  medio  subangulosis ;  abdo* 
mine  pedibusqne  pallidis. 
Long.  4r-6  lin.,  lat.  1-1^  lin* 

Linear^  depressed,  livid  testaceous,  strongly  and  closely 
punctate,  clothed  with  an  ash-coloured  pubescence.  Head 
rounded,  square  and  hollowed  out  in  front.  Eyes  large, 
rounded,  coarsely  granulated,  black,  tolerably  distant  from 
each  odder,  emarginate  above.  Antennas  blackish,  with  the 
first  two  articles  pale ;  first  large,  slightly  bent;  second  half  as 
lon^  as  the  third ;  third  and  fourth  equal;  the  remainder  larger, 
cylmdric,  larger  in  the  male  than  in  the  female.  Thorax 
longer  than  broad,  straight  in  front  and  behind,  sides  angular 
in  the  middle,  impressed  and  unequal  on  the  disk.  Scutellum 
moderate,  rounded.  Elytra  broader  than  the  thorax,  sub- 
rectangular  at  the  humeral  angle,  each  regularly  rounded  at 
the  apex  ;  they  are  dull  livid,  but  distinctly  yellowish  along 
the  suture.  Abdomen  and  legs  of  a  livid  yellow;  thighs 
regularly  thickened  in  the  middle,  but  slightly  compressed 
when  looked  at  from  above. 

The  male  difiers  from  the  female  in  having  larger  antenna 
and  a  narrower  thorax  keeled  in  the  middle  above  and  scarcely 
angular  on  the  sides.  Considerable  variation  occurs  in  the 
coloration  of  different  individuals  of  the  same  sex. 

M.  Chevrolat,  in  describing  this  species,  followed  Deiean, 
and  placed  it  under  the  genus  Ohrium ;  but  he  did  so  with  the 
Qualification  that  it  ought  to  constitute  a  new  genus  near 
Methia^  Newm.  Subsequently  Mr.  Pascoe  {loc.  ciw)  described 
it  under  the  name  here  adopted,  but  without  expressing  any 
opinion  as  to  the  affinities  of  the  genus.  Prof.  Lacordaire  has 
overlooked  it ;  but  I  think  it  should  come  near  CEme  and  its 
allies. 

Not  rare.  In  many  collections — British  Museum,  Pascoe's, 
Fry's,  my  own,  &c. 

AiPHOPLiSTUS*,  nov.  gen. 

Augustus,  parallelus,  alatup,  irregulariter  sparsim  punctatus 
et  tenuiter  pilosus,  textura  opaca.  Caput  parvum,  mandi- 
bulis  parvis ;  labrum  transversum,  recte  truncatum ;  palpis 
tenuibus,  brevibus,  articulo  ultimo  ceteris  paululum  latiore, 
truncate ;  labio  brevi,  lato,  vix  emarginato ;  oculis  sat  for- 
titer granulatis,   lateraJibus,  distantibus,   subreniformibus, 

.    subtus  multo  majoribus  et  latioribus ;  antennis  (foem.)  te- 

•  'A<^Xurr^f,  disarmed,  in  allusion  to  the  absence  of  spinee  on  the 
thomx. 
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ntdbnS)  simplicibuB,  dimidia  corporis  longitndme^  imdecim 
articuliB,  prime  majore,  tertio  longiore^  quarto  tertio  dimidio 
breviore,  quinto  tertio  fere  aequali,  sequentibufi  gradatim 
minoribus.  Thorax  capite  duplo  longior,  sine  spinis  vel  tti- 
bercxilis  sequaliter  subovatuB,  ad  medium  latior,  antice  et 
postice  recte  truncatus,  sat  convexus,  dorso  hie  et  illic  le- 
viter  impressus.  Scutellum  semicirculare.  Eljtra  dorso 
subplana,  thorace  sesqui  latiora  et  fere  triplo  longiora^  ad 
basm  recte  truncata^  ad  humerum  rotundatim  rectaagula,  in 
lateribus  parallela  et  ad  apicem  regulariter  rotundi^. 
Pedes  breves,  validiusculi,  inermes ;  femoribua  modice  cla- 
vatis,  ad  imum  infra  breyiter  canaliculatis ;  tibiis  simplici- 
bus ;  tarsis  brevibus,  subtus  dense  setosis.  Subtus  modice 
canvexus,  aequalis;  prostemum  postice  arcuatum;  coxi^ 
anticis  et  intermediis  distincte  apertis.  Abdomen  quinque 
segmentis,  primo  latiore,  sequentibus  gradatim  minoribus. 

This  genus  should  come,  I  think,  somewhere  between  He^ 
perophanes  and  SphoBrion.  It  has  at  first  sight  a  good  deal 
of  resemblance  to  Asemum ;  but  a  more  carcdful  examination 
shows  that  this  is  only  superficial.  The  texture  is  different, 
the  thorax  and  the  eyes  different  in  shape,  the  antennas  more 
slender,  smd  the  underside  of  the  tarsi  clothed  with  a  thick 
brush  of  hair,  while  in  the  Asemidce  it  is  only  sparingly  fur- 
nished with  finer  hairs.  The  Hgula  would  supply  a  test  by 
which  it  could  at  once  be  settled  whether  it  belongs  to  the 
section  in  which  the  Asemidae  are  placed,  or  to  the  section  to 
which  I  have  referred  it ;  but  I  have  only  one  specimen  in 
rather  a  fragile  state,  and  I  hesitate  to  risk  it  in  dissecting  out 
the  Hgula,  the  more  so  that  I  think  the  above  characters  are 
sufficient  to  show  that  it  does  not  belong  to  the  AsemidsB,  but 
that  it  either  belongs  to  the  Hesperophanidse  or  is  in  their 
vicinity. 

The  species  for  which  I  have  found  it  necessary  to  propose 
this  genus  was  described  by  M.  Chevrolat  as  an  (Emona ;  but 
it  seems  to  me  not  to  belong  to  the  group  in  which  (Emona  is 
placed,  and  is  most  certainly  not  an  CEmona^  which  has  a 
cylindrical  thorax  with  transverse  folds  or  wrinkles^  neither 
at  which  this  has. 

Aphopliatus  pihseUus, 

(Emona  pitoseUoj  Chevr.  Eev.  et  Mag.  d.  Zool.  1858,  p.  53. 
Saturate  purpurco-brunDenB^  fere  niger,  sat  ciebre  spaixlim 

inregnliaritei  punctatns,  pilis  brevibus  infiexis  dnereifr  sat 

dense  vestitos ;  labio  et  palpis  ferrugineis ;  antesnis  nigris. 
Long.  7  lin.^  lat.  2  lin. 

Deep  purplish  brown,  irregularly  and  sparsely  punctatci^ 


Digitized  by 


Google 


Mr.  A.  Moiraj  on  Colecpterajrom  Old  Calabar.      175 

covered  with  sparing  ashy  hairs  springing  from  the  punctures, 
generally  bent.  Palpi  and  labium  ferruginous.  Mandibles 
and  antennsB  black.  Scutellum  smooth,  black,  and  impunc- 
tate.  Legs  fuscous.  Body  below  lightly  pubescent  and  finely 
punctate. 

I  have  only  seen  a  single  female  specimen.  In  my  collect 
tion. 

Hespbrophanes,  Muls, 

Hesperophanea  fasciatus. 

CaUidium  fcuciatunif  Bilbe^,  -^PP^-  ^  Schon.  Svn.  pp.  191,  269. 
HesperophaneB  coUgmotm,  I>ej.  Cat.  3rd  ed.  p.  d£i4. 

Valde  pubescens,  fusco-castaneus ;  capite,  thorace  fasciisque 

tribus  elytrorum  villoso  canescentibus ;  antennis  longis. 
Long.  6-12  lin.,  lat.  1^-3  lin. 

This  has  come  in  tolerable  abundance. 

Smopicum,  Lee. 

Smodtcum  ebeninum^  PL  II.  fig.  3.    Chevr.  Rev.  et  Mag. 
d.  Zool.  1855,  p.  183. 

Dense  punctulatum,  nigro-piceum.  nitidum;  antennis  (11  ar- 
ticulis)  pedibusque  obscure  runs;  capite  longitudine  sul-* 
cato ;  thorace  longiore  quam  latiore,  subovaU^  antice  pos- 
ticeque  recto,  vix  marginato,  in  dorso  circulatim  depresso ; 
ely tris  rotimdatis,  bicostatis ;  corpore  infra  nitidiore ;  abdo- 
mine  auinque  seementis. 

Long.  7  lin.,  lat.  2  lin. 

Piceous  black,  densely  pimctulated,  shining ;  antenn®  and 
legs  dull  rufous.  Head  longitudinally  sulcate.  Thorax  loneer 
than  broad,  somewhat  oval,  scarcely  margined,  with  a  circular 
depression  on  the  disk.  Elytra  rounded,  with  two  cost®. 
Body  below  more  shining.     Abdomen  with  five  segments. 

In  Chevrolat's  and  my  collection. 

This  is  the  first  instance  that  has  occurred  of  a  species  of 
the  American  genus  Smodicum  having  been  met  with  out  of 
Ae  New  Continent. 

DiSTENiA,  Serv* 

Distenia  apiccdisy  Kev.  et  Mag.  d.  Zool.  1855,  p.  290. 

Nigro-picea,  nitida ;  ore,  palpia,  antennis,  elytris  basi  et  apice,. 
pedibua  (femoribus  medio  g^iiculisque  nigris)  anoque  rufo- 
paQidis;  thorace  antice  posticeque  recto,  transvershn  bi-* 
stricto^  lateribus  angulato:  elyms  singulatim  in  humeia 
late,  in  apice  anguste  rotnndatis,  punctatOHStriads  (sex  striia, 

Digitized  by  CjOOQ IC 


176   Mr.  H.  J.  Carter  mnew  Species  cf  Subspkeroua  Sponges^ 

secnnda  ante  medium  tertiaqne  prope  macolam  apicalem^ 
abbreviatis). 
Long.  7  lin.,  lat.  2  lin. 

Shining  piceous  black ;  the  mouth,  palpi,  antennae,  the  base 
and  apex  of  the  elytra,  the  legs  (except  the  middle  of  the 
thighs  and  the  knees,  which  are  black),  and  the  termination 
of  tlie  abdomen  pale  rufous.  Thorax  constricted  transversely 
before  and  behind,  the  sides  angled.  Elytra  punctate-striate — 
six  striae,  the  second  abbreviated  before  the  middle,  the  third 
near  the  apical  spot 

One  specimen.     This  also  is  a  Brazilian  genus. 

[To  be  continued.] 


XV. — On  two  New  Species  of  Svhspherous  Sponges  y  with 
Observations.     By  H.  J.  Caeteb,  F.R.S.  &c. 

[Plate  Xm.] 

At  the  request  of  my  kind  friend  Dr.  J.  E.  Gray,  I  have 
examined,  described,  and  illustrated  the  two  following  Sponges 
belonging  to  the  British  Museum.  Both  appear  to  me  to  be 
new,  ana  one  the  type  of  a  new  genus.  The  former  is  a 
Tethya^  and,  from  its  dark  purple  colour  externally,  will  be 
designated  "  aJtro-purpurea ;  and  the  latter,  from  its  asperity 
externally,  will  be  ffenerically  termed  ^^  Trachya^^^  and  speci- 
fically ^^ ^ernticleataj  from  the  number  of  nucleated  groups  of 
spicules  mtemally. 

Let  us  direct  our  attention  to  the  former  first. 

Tethya  atro^urpureaj  mihi.     PL  XIII.  figs.  1-10. 

Sessile,  subcircular,  convex,  compressed,  muricated  exter- 
nally, presenting  a  radiated  structure  inferiorly,  where  it  ap- 
pears to  have  been  excised  horizontally  from  the  object  on 
which  it  grew.  Surface  covered  with  a  dark  purple,  smooth 
layer  of  sarcode,  interrupted  by  the  spine-like  projections 
which  give  it  the  muricated  appearance,  and  which  are  com- 
posed of  bundles  of  spicules,  now  truncated  by  fracture 
(PL  XIII.  fig.  5,  a),  but  which  probably,  in  the  natural  state, 
protruded  from  them  in  a  brush-like  form  (fig.  6) ;  raised  into 
aliform  ridges  (fig.  5,  b)  extending  from  the  base  of  one  spine 
to  the  other,  and  thus  forming  polygonal  interspaces  in  which 
are  situated  the  pores,  with  here  and  there  an  osculum.  In- 
ternally composed  of  radiated  structure  consisting  of  long, 
straight  spicules  extending,  in  bundles,  from  the  centre  of  the 
base  to  the  periphery  (fig.  4,  a),  imb^ded  in  a  Hght-brown 
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coloured  sarcode,  densely  charged  with  a  peculiar  sigmoid 
spicule,  and  permeated  in  all  directions  by  the  canal-system  (rf), 
which  is  most  dilated  about  midway  between  the  centre 
and  the  circumference,  but  so  *  amorphous  as  to  represent 
an  areolar  racuolation  rather  than  a  branched  structure; 
limited  at  the  surface  by  a  condensed  cortical  layer  of  the 
sarcode,  neatly  defined  on  its  inner  margin,  by  its  dark  purple 
colour,  from  the  liffht-brown-coloured  sarcode  of  the  intenor  (6). 
Spicuks  of  the  radiated  structure  of  three  kinds  (fig.  7),  viz. : — 
1,  stout,  long,  straight,  smooth,  fusiform,  acerate  (a) ;  2,  trifid 
extended  or  furcate  (c) ;  and,  3,  trifid  recurved  or  anchorate ; 
the  last  two  with  very  long,  delicate,  slightly  fusiform,  smooth, 
straight,  pointed  shaSbs.  Spicules  of  the  body  or  light-brown 
sarcode  of  the  interior  of  two  Kinds  (fi^s.  8  &  9),  viz. :— 1,  stout, 
short,  slightly  curved,  smooth,  fusiform,  acerate,  with  one 
half  generally  a  little  larger  than  the  other  (fig.  8) :  and,  2,  mi- 
nute, doubly  sigmoid,  or  circular  (that  is,  sigmoid  in  opposite 
directions,  or  spiral),  contort  (fig.  10,  a,  J),  sparsely  spinous  on 
the  shaft,  and  terminated  at  the  extremities  by  three  diverging 
spines  about  the  same  size — something  between  a  hamate  and 
an  anchorate  form ;  spines  of  the  shaft  vertical,  pyramidal, 
chiefly  situated  upon  tne  prominent  parts  of  the  shaft.  This 
spicule  is  so  numerous  as  to  form  the  greater  part  of  the  bulk 
of  the  fleshy  substance.  Size  of  sponge  ll-12ths  of  an  inch 
in  horizontal,  and  3-12ths  of  an  incn  in  vertical  diameter. 

Loc.  et  hah.  Unknown. 

Obs,  Described  in  a  dried  state,  aided  by  soaking  in  water 
&c  Probably  convex  on  its  surface  throughout,  when  fresh, 
but  now  possessing  the  depression  in  the  centre,  as  repre- 
sented in  the  figure,  which  seems  to  have  arisen  from  col- 
lapse of  the  vacuolar  or  canal-system  internally  during  desic- 
cation. 

The  dark-purple  colour  and  muricated  surface  are  striking 
features  of  this  sponge.  All  the  spine-like  processes  are  trun- 
cated ;  but  probably,  in  their  original  and  uninjured  state,  each 
had  a  pencil  of  spicules  extending  beyond  the  sarcode  (fig.  6), 
composed  of  a  variable  number  of  the  kinds  above  described 
as  peculiar  to  the  radiated  structure,  the  furcate  and  anchorate 
heads  of  the  long-shafted  spicules  oeing  outermost,  while  the 
simple  points  belong  to  the  stout  acerate  spicule,  which  accom- 
panies and  contrasts  forcibly  with  them  in  its  robustness  and 
inferiority  of  number. 

These  characters,  with  the  smooth  polygonal  areas  in  which 
tiie  pores  are  situated,  and  here  and  tnere  an  osculum,  together 
with  the  radiated  structure  internally,  limited  by  the  cortical 
condensation  of  the  sarcode  at  the  circumference,  which  thus 
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keeps  all  the  elements  of  the  surface  in  proper  position,  coin- 
cide strictly  with  what  has  been  stated  and  figured  of  Tethya 
cranium  (Johnston,  Hist.  Brit.  Spong.  pi.  1.  figs.  1  &c.)  and  of 
T.  arabtca  (Annals^  1869,  vol.  iv.  pi.  1.  figs.  1  &c.). 

The  sigmoid  spicules,  too,  eviaentlj  exist  in  both  these 
species  of  Tethya^  in  a  minuter  form  (Bowerbank,  Brit.  Spon^. 
vol.  ii.  p.  85,  and  Annals,  I.  c),  but  being  so  much  larger  m 
T.  atro-purpurea^  where  they  can  be  easily  seen  in  detail  with 
a  quarter-of-an-inch  compound  power,  are  thus  much  more 
satisfactorily  illustrated. 

I  could  not  discover  any  gemmules. 

Besides  being  sessile,  this  species  might  occasionally  exist 
in  a  subspherous  form,  free  and  unattached,  like  T.  arabicaj 
as  I  know  from  actual  experience  such  to  be  the  habit  of 
these  TethycB,  But  the  specimen  under  description  appears  to 
have  been  cut  off*  from  the  rock  or  object  on  which  it  grew,  and 
that,  too,  a  little  above  its  real  base,  as  there  is  no  nucleus 

E resent  in  the  latter,  nor  any  point  indicative  of  the  centre 
'om  which  the  mass  emanated ;  probably  this  was  lefit  upon 
the  rock. 

Trachya,  nov.  gen.,  mihi. 

Oen.  char.  Asperous,  massive,  cake-shaped,  free  or  fixed^ 
dense,  rigid.  Osculiferous.  Internally  multinucleate.  Spi- 
cules of  two  kinds  only,  viz.  large  and  small :  large  spicule 
smooth,  fusiform-acerate ;  small  spicule,  which  is  aiiefly 
confined  to  the  upper  surface,  smooth,  fusiform-acuate. 

Trachya  pernucleata^  n.  sp.  mihi.     PL  XIEL  figs.  11-16. 

Free,  subcircular,  compressed,  convex  above,  concave  below. 
Superioriy  asperous,  lobate,  irregular,  of  a  dark-grey  colour, 
presenting  here  ana  there  an  osculum  amidst  the  projecting 
points  of  the  spicules  vertically  arranged  which,  together  with 
condensed  sarcode  and  minute  depressions  for  the  pores,  form 
a  continuous  rigid  surface  (PL  Xlll.  figs.  11-13).  Inferiorly 
equally  asperous,  of  a  lighter  colour,  presenting  here  and  there 
oscula  more  or  less  situated  in  groups  in  depressions  (c),  but 
with  the  spicules  lying  on  or  incUned  towards  the  surface,  in 
flattened  whorls  or  radiated  groups  (fig.  15),  not  projecting 
vertically,  as  on  the  upper  surface  (fig.  13).  Internally  com- 
posed of  an  extremely  dense  structure  formed  chiefly  of  nuclear 
masses  of  spicules  radiating  from  their  centres  respectively, 
and  intermingling  with  each  other  or  extending  to  the  exte- 
rior, where  they  tenninate  above  in  the  vertical  arrangement 
just  mentioned,  strengthened  by  the  addition  of  a  much 
smaller  spicule,  of  a  dSerent  form,  thickly  set  in  between  the 
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larger  ones  (fig.  13,  h  h) ;  while  below  the  smaller  spicule  is  more 
or  less  absent,  and  the  radiating  spicules  become  inclined  to- 
wards the  surface  in  the  whorls,  as  above  noticed  (fig.  1 5) .  Canal- 
system  distinct,  but  correspondingly  condensed  and  small  in 
its  cavities,  in  accordance  with  the  compact  structure  of  the 
sponge  generally ;  presenting  no  evident  arborescent  form,  but 
general  difiusion  between  the  nuclei  (fig.  14  6).  Spicules  of 
two  kinds  only  (fig.  16),  viz. : — 1,  stout,  straight,  smooth,  fusi- 
form, acerate  or  pointed  at  each  end  (a) ;  and,  2,  small,  straight, 
smooth,  slightly  fusiform  or  acuate,  pointed  at  one  end  only 
and  the  other  rounded  or  obtuse  (i).  This  spicule  is,  as  above 
stated,  chiefly  confined  to  the  upper  surface,  where,  arranged  ver- 
tically, with  its  sharp  end  outwards,  among  the  points  of  the 
larger  spicules,  it  contributes  greatly  to  strengthen  the  surface 
and  form  a  kind  of  crust.  Size  of  sponge  2^^  inches  by  1-iV 
inch  in  horizontal  and  -i^  inch  in  vertical  diameter. 

Loc.  et  hob.  Vera  Cruz,  Mexico. 

Oba.  Described  in  the  dried  state.  , 

At  first  this  sponge  looks  very  much  like  a  Tethya\  but  the 
absence  of  the  turcate  spicules,  together  with  its  other  diffe- 
rences in  structure,  soon  shows  that  it  cannot  be  classed  with 
Tethya  generically.  Then  the  absence  of  the  crust  of  globular 
crystalloids  peculiar  to  the  Geodidae,  with  its  numerous  other 
differences  from  these,  points  out  that  it  cannot  be  generically 
classed  with  either  Oeodia  or  Pachymatisma,  And  yet  its 
dense  rough  character  and  cake-like  free  form  evidently  ally 
it  to  the  subspherous  sponges,  so  that  it  becomes  necessary  to 
form  a  new  genus  for  it  m  this  family.  Hence  it  has  been 
called  "  Trachyay'*  from  its  asperous  nature,  which,  although 
not  a  legitimate  transformation  of  the  word  grammatically, 
nevertheless  linguistically  euphonizes  sufficiently  well  with 
Tethya  and  Oeodia  to  inauce  me  to  adopt  it. 

It  will  have  been  observed  that,  although  Trachya  has  not 
the  exact  elements  of  Tethya  or  Oeodia  for  its  crust,  yet  the 
addition  of  the  small  spicule  arranged  vertically  in  great  num- 
bers among  the  projecting  points  of  the  large  ones  on  the 
upper  surface  (fig.  13)  supplies  this  apparent  deficiency;  while 
the  number  of  nuclear  centres  in  tne  internal  structure  not 
only  causes  the  species  to  distinctly  differ  widely  from  Tethya 
and  Oeodia^  but  to  assume  that  hardness  and  rigidity  cha- 
racteristic of  the  subspherous  sponges  which  noming  could 
impart  better  than  this  knotted  structure. 

Oeneral  Observations. 

I  have  also  examined  a  third  sponge  belonging  to  the  Mu- 
seum, which  has  grown  upon  the  root  of  a  palm-tree:  and  this 
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is  evidently  a  variety  of  Geodta  arabica  (Annals,  1869,  vol.  ii. 
i  c),  differing  only  m  the  canal-system  being  less  arbor^cent 
and  the  ends  of  both  the  shafts  and  branches  of  the  large  tri- 
radiate  spicules  of  the  circumference  being  frequently  obtuse, 
rounded,  or  inflated — thus  more  resembling  JPachymatisma. 
But  the  body-spicule  of  Pachyrnatismay  being  round  or  in- 
flated at  both  ends,  alone  distinctly  separates  it  from  Oeodia ; 
while  Tethya  lyncurium^  from  the  absence  of  the  ftircate  spi- 
cules, on  the  one  hand,  and  the  position  of  the  large  stellate 
spicules  (which  are  for  the  most  part  situated  on  the  inner  side 
of  its  cartilage-like  crust),  on  the  other,  is  neither  a  Tethya 
nor  a  Geodiaj  nor  a  Pdchymatisma  (see  my  figures,  ^  Annals,' 
I.  c).  Hence  Tethya  lyncurium  should  also  have  a  separate 
genus. 

As  regards  the  describing  of  sponges  generally,  it  is  very 
desirable  that  no  spicule  should  be  figured  in  connexion  with 
them  which  is  not  strictly  characteristic  of  the  species.  The 
introduction  of  varieties  and  monstrosities,  with  which  every 
specimen  more  or  less  abounds,  I  am  persuaded  is  as  much  a 
mistake  as  it  would  be  to  omit  them  from  a  dissertation  de- 
voted to  the  formation  and  development  of  the  spicule  gene- 
rally. Here  the  varieties  and  monstrosities  might  appear  to 
advanta^ ;  but  figured  with  the  characteristic  spicules  of  the 
species  in  which  they  may  have  been  observed,  they  are  only 
calculated  to  confuse  and  mislead. 

I  have  therefore,  although  I  have  found  different  hamate 
and  stellate  spicules  about  the  specimen  of  Tethya  atro-purpurea 
(above  described),  regarded  tnem  as  adventitious  products, 
which  it  is  more  desirable  to  retain  moimted  in  balsam  for  the 
purpose  mentioned  than  to  figure  any  of  them,  even  as  such, 
m  connexion  with  the  spicules  of  this  sponge. 

Again,  it  should  be  remembered  that  sponges  grow  together 
like  grafts  upon  a  tree-stock;  and  thus,  besides  varieties, 
monstrosities,  and  adventitious  spicules  accidentally  incorpo- 
rated with  the  mass  during  its  growth,  there  may  be  others 
actually  developed  in  the  midst  of  it.  Thus,  at  the  circum- 
ference of  Tethya  arabica^  I  found  a  group  of  triradiate  spicules 
similarly  developed  and  situated  to  those  at  the  circumference 
of  Oeodia  arabica  (Annals,  I.  c,  p.  4),  whose  explanation  at 
the  time  I  did  not  understand ;  but  now  it  appears  to  me  that, 
as  different  species  of  sponges  are  frequently  found  growing 
together  in  much  the  same  condition  as  grafts  on  a  tree-stock, 
this  might  have  arisen  from  a  gemmuie  of  a  neighbouring 
Geodiay  which  had  accidentally  impinged  upon  the  Tethya. 
and.  growing  there,  had  thus  become  mcorporated,  and  had 
produced  the  group  of  triradiate  spicules  to  which  I  have 
alluded. 
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Hence,  in  the  description  of  beings  so  naturally  prone  to 
adhere  and  grow  together,  to  produce  varieties  and  monstro- 
sities in  their  spicules,  and  to  incorporate  with  themselves 
adventitious  and  external  objects,  as  the  sponges,  it  is  very- 
desirable  to  ascertain  what  really  does  and  what  does  not 
belong  to  them,  and  to  figure  that  only  which  is  characteristic 
of  them,  of  normal  form  and  dimensions. 

EXPLANATION  OF  PLATE  XIIL 

Fig,  1.  Tethya  atro-purpureoy  il  sp.,  dried  state,  natural  size ;  upper  sur- 
face: a,  spine-like  projections. 

N.B.  Tne  depression  in  the  centre  externally  has  probahly 
arisen  from  collapse  of  the  vacuolar  or  canal-system  internally 
during  desiccation. 

Jfy.  2.  The  same,  horizontal  section  of  the  base  (probably  produced  by  the 
cutting  of  the  sponge  from  the  body  on  which  it  grew),  show- 
ing : — a,  spine-like  projections ;  6,  dark  cortical  layer  of  the  cir- 
cumference; c,  portions  of  the  radiating  bundles  of  spicular 
structure  imbedaed  in  the  fleshy  substance  of  the  interior; 
d,  fleshy  substance  ,*  e  e,  cavities  of  the  canal-system. 

JF^,  3.  The  same,  imaginary  section,  to  show  the  vertical  diameter  of  the 
specimen. 

Fig,  4.  The  swne,  segment,  magnified  a  little  more  than  two  diameters, 
showing: — a,  spine-like  projections ;  6,  dark  cortical  layer ;  c,  ra- 
diating bundles  of  spicules  extending  from  the  centre  to  the 
spine-like  projections  on  the  circumference ;  d,  fleshy  substance 
of  the  body ;  e,  cavities  of  the  canal-system. 

Fig,  5,  The  same,  portion  of  the  surface,  magnified  four  times,  showing : — 
a,  the  relative  position  of  the  spine-like  projections,  with  their 
truncated  ends,  exposing  the  fractured  extremities  of  the  spi- 
cules of  which  they  are  composed,  as  indicated  by  the  black 
points ;  b,  wing-like  ridges  or  the  superficial  layer  of  sarcode 
extending  outwards  from  the  bases  of  the  spine-like  bodies,  and 
thus  forming  polygonal  areas  in  which  are  situated  the  pores,  as 
indicated  by  tne  dark  points. 

Fig,  6.  The  same,  a  spine-like  projection,  magnified,  to  show  its  probable 
state  before  the  protruding  ends  of  tne  spicules  were  broken  off. 

Fig,  7,  The  same,  spicules  of  the  radiating  bundles,  relatively  magnified : 
a,  straight,  stout,  smooth,  fusiform,  acerate  spicule;  b,  real 
length,  about  l-7th  of  an  inch,  greatest  thickness  about 
4-1800ths  of  an  inch  ;  c,  trifid,  extended,  or  trifurcate  spicule, 
with  long,  delicate,  smooth,  pointed  shaft ;  d,  real  length,  about 
l-6th  of  an  inch,  greatest  thickness  about  l-1800th  of  an 
inch  ;  e,  trifid,  recurved,  or  anchorate  spicule,  with  long,  deli- 
cate, smooth,  pointed  shaft ;  /,  real  length,  about  l-5th  of  an 
inch,  greatest  thickness  about  1-1 800th  of  an  inch;  a, hj more 
magnified  figures  of  the  trifurcate  and  anchorate  heads  respec- 
tively. 

JFY^.  8.  The  same,  body-spicule  of  the  fleshy  substance :  short,  stout, 
smooth,  fusiform,  slightly  curved,  acerate,  generally  larger  on 
one  side  than  the  other ;  'l-30th  to  l-20th  of  an  inch  long,  and 
3-  to  4-1800ths  of  an  inch  in  its  thickest  diameter. 

jF^.  9.  The  same,  portion  of  the  fleshy  substance,  much  maj^fled,  to 
show  how  densely  it  is  charged  with  the  contort  sigmoid  spicules. 
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JPiff,  10.  The  same,  two  of  the  sigmoid  spicules,  greatly  magnified,  as  seen 
with  a  quarter-of-an-inch  compound  power,  showing  the  spines 
on  their  shafts  and  extremities  respectively :  a,  sigmoid  form ; 
6,  circular  form.  Size  about  l-400th  of  an  mch  long,  and  about 
l-1200ath  of  an  inch  thick. 

N.B.  These  spicules  have  a  double  sigmoid  or  spiral  curve, 
consisting  of  about  two  turns  of  the  spire  altogether,  but  so 
different  individually  that  it  is  only  here  and  there  that  a  true 
sigmoid  form  is  seen,  the  rest  presenting  a  curvilinear  one  like 
a  fragment  of  a  circle  (b)  ;  yet  they  are  all  contort,  and  could 
not  be  made  to  Wejlat  on  a  plane  surface. 

JPiff,  11.  Trachya  pemucleata,  n.  cren.  et  sp.,  dried  state,  half  the  specimen, 
natural  size,  upper  surtkce :  a,  oscule. 

Fiff,  12.  The  same,  portion  of  upper  surface,  greatly  magnified,  to  show : — 
fl,  the  depressions  in  wnich  the  pores  are  situated ;  6,  the  ridges 
between  them  formed  by  the  proiecting  points  of  the  large  and 
small  spicules,  which  have  been  troken  off,  as  ind.cated  by  the 
black  circular  dots. 

Fiff.  13.  The  same,  diagram  to  show  the  relation  of  the  large  to  the  small 
spicules,  and  their  vertical  arrangement  so  as  to  form  a  hard 
crust  on  the  upper  surface :  a  a,  large  spicules ;  b  b,  small  spi- 
cules. 

Fig,  14.  The  same,  horizontal  view  of  vertical  section  of  corresponding 
half  of  ^^.  11,  natural  size,  showing  internal  structure  composed 
of: — aoy  nuclear  or  radiating  groups  of  spicules;  6,  cavities  of 
canal-system ;  c,  group  of  oscules  m  a  depression  in  the  lower 
surface. 

This  section  also  shows  the  dark- grey  colour  of  the  upper 
portion  passing  into  the  lighter  one  of  the  under  surface. 

Fig,  16.  The  same,  whorl  or  radiating  ^roup  of  large  spicules,  much  mag- 
nified, to  show  their  superticial  arrangement  on  the  under  sur- 
face of  this  sponge,  ana  the  comparative  absence  of  the  small 
spicule. 

jFVi^.  16.  Tne  same,  the  large  and  small  spicules,  relatively  magnified : 
a,  large  spicule,  stout,  straight,  smooth,  fusiform,  acerate ;  6,  real 
length,  about  l-18th  of  an  inch,  greatest  thickness  about 
S-loOOths  of  an  inch ;  c,  largest  size  of  small  spicule,  straight, 
smooth,  fusiform,  acuate  (that  is,  needle-shapea  or  pointed  at 
one  end  and  obtuse  at  the  other).  Size  about  l-60th  of  an  inch 
long  by  about  1-lSOOth  of  an  inch  in  its  greatest  transverse 
diameter. 


XVI. — Notice  of  a  new  Vitreous  Sponge^  Pheronema  (Hol- 
tenia)  Grayi.  By  W.  Saville  Kent,  F.Z.S.,  F.R.M.S., 
of  the  Geological  Department,  British  Museum. 

The  recent  dredging-expedition  of  the  yacht '  Noma/  owner 
and  commander  Mr.  Marshall  Hall,  F.G.S.,  in  which  I  had 
the  pleasure  of  being  associated  with  Mr.  Edw.  Field- 
ing, resulted  in  our  obtaining,  off  Setubal,  in  addition  to 
many  other  most  interesting  organisms,  a  vitreous  sponge 
closely  allied  to  Holtenia  Carpenteri,Wjy. Thomson.  At  the 
time  of  taking  it  I  strongly  suspected  it  to  be  identical  with 
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that  form ;  but  subsequent  examination  and  reference  to  tbe 
paper  describing  the  species,  and  the  institution  of  compari- 
sons between  our  specmiens  and  those  placed  in  the  British 
Museum,  have  led  me  to  believe  that  it  is  necessary  to  establish 
a  specific  distinction  between  them. 

Giving  here  a  brief  notice  of  the  principal  diflFerences  which 
seem  to  warrant  their  specific  separation,  I  reserve  fuller  par- 
ticulars for  a  future  more  general  report. 

These  distinctions  are,  tnat,  in  the  first  place,  relative  to  the 
external  contour  of  the  sponge-body,  Pheronema  {Holtenia) 
Orayi  (I  dedicate  this  species  to  my  kind  friend  Dr.  J.E.Gray, 
to  whom  I  am  indebted  for  many  suggestions  regarding  its 
specific  individuality)  is  always  more  or  less  globose,  or  even  in 
the  form  of  a  depressed  sphere,  the  axis  of  the  transverse  diameter 
being  the  longest,  and  not  subcylindrical  as  is  generally  the 
case  in  Holtenia  Carpenteri.  The  large  oscular  orifice,  again, 
is  frequently  funnel-shaped,  expanding  outwards,  instead  of 
being  cylindrical  as  in  the  last-named  species.  The  spicules  of 
the  fringe  bounding  the  margin  of  this  oscular  cavity  are  also 
generally  shorter  and  more  closely  set  than  in  H.  Carpenteri ; 
and  the  external  wall  of  the  upper  portion  of  the  sponge,  in- 
stead of  having  rigid  spicules  projecting  throughout  its  surface, 
as  described  of  H.  Carpenteri^  has  generalljr  a  smooth  area  to 
the  extent  of  one-fifm  or  one-fourth  of  its  surface,  from 
which  point  the  rigid  spicula  now  commence  and  occur  in 
moderate  abundance  for  the  next  inch  or  so.  Such  are  the 
principal  points  of  external  difference  which  would  arrest  the 
attention  of  the  most  ordinary  observer. 

Fully  recognizing,  however,  the  insuflSciencv  of  the  cha- 
racters afforded  by  external  contour  alone  in  the  discrimina- 
tion of  species  susceptible  of  so  wide  an  amount  of  variation 
as  the  representatives  of  the  Porifera,  I  should  have  felt  much 
diffidence  in  proposing  a  new  specific  name  for  the  form  here 
introduced,  had  there  not  also  been  a  corresponding  difference 
in  the  characters  of  the  spicules  of  which  tne  sponge-body  is 
composed.  In  this  respect  I  have  found,  upon  examination, 
that,  besides  the  numerous  forms  figured  and  referred  to  by 
Prof.  Wyville  Thomson  in  his  description  of  H.  Carpenteri^ 
in  the  'Philosophical  Transactions'  for  1869,  there  are, 
associated  with  other  long  delicate  forms  (inclusive  of  those 
with  adpressed  spines)  which  enter  into  the  composition 
of  the  fnnge  surrounding  the  osculum,  many  having  a  simple 

{)in-head  termination  (simulate,  Bowerbank),  and  also  others 
ong,  attenuate,  and  entirely  and  erectly  spined  (spines  short 
and  erect),  characters  sufficiently  important  in  themselves  for 
the  recognition  of  a  species.     The  spicules  of  the  sarcode  of 
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the  second  type  (Wyv.  Thomson),  simple,  stylate,  slightly 
fusiform  spicules  havme  the  shaft  covered  with  delicate  ad- 
pressed  spmes,  appear  also  to  be  much  more  abundant  in  this 
species  than  in  Holtenia  Oarpenteri, 

In  conclusion,  a  word  of  explanation  is  necessary  for  the 
generic  title  I  have  adopted  here  for  this  species,  in  place  of 
that  of  Holtenia. 

In  accordance  with  the  recognized  laws  of  priority,  that 
generic  or  specific  name  of  an  animal  or  plant  must  be  retained 
under  which  the  organism  was  first  described  (pre-Linneean 
ones  alone  excepted) ;  and  the  question  is,  has  any  sponge 
sharing  the  same  generic  characters  been  described  and  named 
previously  to  Prof/Wyv.  Thomson's  creation  of  the  genus  Hol^ 
tenia  ?  The  description  of  a  form  from  Santa  Cruz  by  Prof. 
Leidv,  (evidently  overlooked  by  the  founder  of  the  genus  Bol- 
tenia)  ^  seems  to  warrant  my  supposition  that  it  has.  The  first 
reference  made  to  this  specimen  was  by  Dr.  Leidv,  at  the 
meeting  of  the  Academv  of  Natural  Sciences  of  Philadelphia, 
in  March  1860,  when,  m  calling  the  attention  of  the  members 
to  a  specimen  of  Hyahnema  mirabile  just  received  from  Japan, 
he  expresses  his  conviction  that  the  twisted  coil  of  siliceous 
spicula  belongs  to  a  sponge,  and  adds,  ^'  This  latter  view  is 
apparently  confirmed  by  a  specimen  of  a  sponge  in  the  cabinet 
of  the  Academy,  from  Santa  Cruz,  presented  by  the  late  Dr. 
Griffith.  This  sponge  is  an  oblong  oval  mass,  about  four 
inches  long,  surmounted  at  one  extremity*  with  a  corona  of 
twisted  cords  of  siliceous  spicula  [equivalent  to  the  fascicles 
forming  the  beard  in  H.  Carpenteri]  about  two  inches  in 
length.  These  spicula  are  very  similar  in  structure  to  those  of 
the  Hyalonema,  merely  differing  in  size.** 

Subsequently, and  previously  to  Prof.  W.Thomson's  creation 
and  description  of  tne  genus  Holtenia^  Dr.  Leidy  recognized 
the  necessity  of  forming  a  new  genus  for  the  reception  of  the 
very  remarkable  sponge  just  referred  to,  and  bestowed  upon  it 
the  title  of  Pheronema,  adding  the  following  essential  charac- 
teristics : — 

"The  body  of  the  sponge  is  oblong-ovoidal,  with  the  narrower 
end  upwards.  The  upper  extremity  is  conical,  with  a  truncate 
apex,  presenting  a  large  circular  orifice,  and  which  forms  the 
exit  of  the  canal  which  descends  into  the  axis  of  the  sponge 
for  almost  half  its  depth,  and  which  then  appears  to  oivide 
into  several  branches.  Its  surface  exhibits  an  intricate  inter- 
lacement of  stellate  siliceous  spicula  inclosing  a  tissue  of  finer 
spicula  of  the  same  character,  the  whole  associated  by  the 
dried  remains  of  the  softer  sponge-tissues. 

"  From  the  lower  end  of  the  sponge  there  projects  a  number 
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of  distinct  or  separate  tufts  of  siliceous  spicula,  two  or  three 
inches  in  length  [in  other  specimens  these  tufts  would  proba- 
tly  be  found  much  longer,  this  portion  of  the  sponge  being 
susceptible  to  a  very  great  degree  of  variation  in  the  amount 
of  development,  as  is  mstancea  in  the  specimens  otPheronema 
Orayi  before  me].  In  the  single  specimen  preserved  there  are 
fifte^  of  these  tufts  intact,  and  about  ten  orifices  from  whence 
as  many  additional  tufts  appear  to  have  been  extracted." 

Comparing  this  description  of  Pheronema  with  that  of  Hoi- 
tenia,  W.  Th.,  it  is  impossible  not  to  be  struck  with  the  close 
affinity  of  these  two  wrms,  or,  in  fact,  not  to  recognize  that 
they  cannot  be  made  otherwise  than  generically  identical. 
Hence  I  have  considered  it  necessary  to  describe  under  the 
name  of  Pheronema  the  new  species  I  here  introduce,  and  add 
the  following  as  a  synopsis  of  the  species  of  the  same  genus 
which  have  so  far  been  established — a  number  which,  in  con- 
sequence of  the  increase  of  zeal  in  the  prosecution  of  deep-sea 
dredging-expeditions  which  is  now  bemg  displayed,  we  nave 
every  reason  to  hope  is  likely  very  shortly  to  be  still  ftirther 
augmented. 

Order  VITEEA,  Wyv.  Thom. 

Genus  Pheronema,  Dr.  Leidy. 

Sp.  1.  ,  Leidy*. 

Sp.  2.  Carpenten,  {Holtenia  G.)  W.  Th. 
Sp.3.  G^a^ri,  W.  S.  Kent. 

The  principal  distinctive  features  of  Dr.  Leidy's  species 
appear  to  be  that  the  oscular  region  is  produced  in  a  truncate 
form,  as  in  many  of  the  old  Greensand  Siphonias,  and  that 
the  fascicles  of  spicules  forming  the  beard  or  rootlets  of  the 
sponge  are  shorter  than  in  either  of  the  other  species — a  cha- 
racter, however,  hardly  to  be  regarded  as  essential.  Dr.  Leidy 
does  not  particularize  the  characters  of  the  smaller  spicules  be- 
longing to  the  different  regions  of  the  sponge — ^though  doubt- 
less, on  a  closer  examination,  they  would  exhibit  specific 
peculiarities. 

The  specimens  of  Pheronema  Orayi  obtained  were  taken  in 
a  depth  of  water  varying  from  four  to  six  hundred  fathoms. 
The  average  measurements  of  these  specimens  are  as  follow : — 

*  I  have  not  yet  been  able  to  find  Dr.  Leidy's  original  description, 
including  the  specific  name,  though  I  have  searched  through  numerous 
American  scientific  publications  m  the  libraries  of  the  British  Museum, 
the  Rojal,  the  Ijinnean,  and  the  Zoological  Societies.  The  one  given 
above  is  taken  from  the  'Monthly  Microscopical  Journal '  for  June  1669. 

Digitized  by  CjOOQ IC 


186  Bibltographtcal  Notice^ 

Of  the  body-mass  of  the  sponge,  length  and  breadth  from  four 
to  four  ana  a  half  inches ;  the  beard  or  anchoring  rootlets  from 
ten  or  twelve  inches  to  upwards  of  two  feet  in  len^h.  Fur- 
ther details  of  the  structure  and  affinities  of  this  interesting 
production  must  be  deferred  for  a  future  communication ;  but, 
before  laying  down  my  pen,  I  must  not  omit  to  acknowledge 
here  how  much  I  feel  mdebted  to  my  friend  Prof.  Du  Bocage, 
the  eminent  conservator  of  the  LisDon  Museum,  for  the  very 
kind  and  valuable  assistance  he  rendered  us  in  his  anxiety 
that  our  expedition  should  not  prove  a  fruitless  one,  by  placing 
at  our  disposal  so  much  of  his  valuable  time,  and  by  putting 
us  in  communication  with  the  deep-sea  fishermen  in  the 
neighbourhood  of  Setubal,  through  whose  instrumentality 
Hyalonema^  Pheronemay  and  many  other  of  Ocean's  loveliest 

Productions  were  first  demonstrated  to  be  denizens  of  the 
Portuguese  coasts. 


BIBLIOGRAPHICAL  NOTICE. 

The  Onxithosauria :  an  Elementary  Study  of  ike  Bones  of  Ptero* 
dactyhs,  made  from  Fossil  Remains  found  in  Hie  Camhridije  Upper 
Oreensandj  ana  arranged  in  the  Woodwardian  Museum  of  the  Uni- 
versity of  Cambridge,  By  H.  G.  Seelet,  of  St.  John's  College, 
Cambridge.  With  12  Plates.  8vo,  pp.  135.  Cambridge  and 
London,  1870. 

*'  And  when  the  appointed  end  comes  they  lie  not  dishonoured  in 
forgetfulness  **  (Xenophon)  is  the  motto  chosen  for  this  work.  It 
is  more  than  probable  that  the  motto  is  applicable  to  the  contents  of 
the  book ;  it  is  decidedly  true  of  great  quantities  of  fossils,  col- 
lected as  curiosities,  or  even  as  objects  of  scientific  research.  Often 
they  are  laid  aside,  and,  for  want  of  appreciation,  or  of  a  full  recog- 
nition of  the  group  of  living  things  to  which  they  are  naturally 
aJHed,  they  wait  for  explanation  until  they  fall  into  the  hands  of 
those  who  know  their  scientific  worth,  or  of  those  to  whom  the  pro- 
gress of  biology  opens  up  the  previously  unknown,  giving  them  new 
clues  to  the  exploration  of  the  obscure  and  labyrinthic  paths  of  nature 
in  the  past.  As  with  antiquities  that  come  to  the  hands  of  the  un- 
cultured, or  that  may  have  been  collected  in  past  times,  when  spu- 
rious history  and  faint  interest  in  foregone  peoples  were  inimical  to 
research,  so  with  fossils ;  they  mean  nothing  to  the  peasant,  and 
are  mistaken  by  the  partially  educated  and  prejudiced  many ;  and 
they  may  as  well  be  left  in  trust  of  the  earth  for  better  times,  or 
be  stored  in  locked  cabinets  till  knowledge  brings  the  key.  Of  late 
years  the  advance  of  Natural  History  has  been  rapid.  ITie  struc- 
tures of  Reptiles  and  Birds  have  been  greatly  elucidated ;  and  the 
remains  of  extinct  creatures  having  reptilian  and  avian  affinities 
have  been  brought  out  from  the  phosphate-diggings  near  Cambridge, 
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and  other  sonroes,  in  great  quantities,  after  their  long  burial,  to  the 
hands  of  those  who  know  more  of  zoology  than  our  predecessors 
knew.  Their  knowledge,  of  course,  is  as  yet  imperfect,  and  evet 
will  be ;  but  its  light  aids  much  in  the  discrimination  of  differences 
and  similarities  among  these  long-past  creatures,  and  between  them 
and  their  living  repi-esentatives. 

In  the  book  under  notice,  Mr.  Seeley  first  alludes  to  the  col- 
lection of  specimens  he  has  to  describe,  the  condition  of  the  bones, 
and  the  place  of  their  exhumation  in  the  Greensand.  Prof.  Owen's 
memoirs  on  some  of  these  bones,  his  views  on  the  Pterosaurs,  and 
the  author's  own  works  and  views  are  next  mentioned.  A  sum- 
mary (chiefly  after  Yon  Meyer)  of  the  opinions  of  palasontologists  on 
the  organization  of  Pterodactyles  follows  (a  bibliographic  list  is  ap- 
pended) ;  and  Mr.  Seeley's  conclusions  as  to  their  organization  and 
classification  are  given  at  pp.  24-27  and  pp.  94-112.  The  body  of 
the  work  comprises  description  of  the  specimens,  with  explanation 
of  the  probable  affinities  shown  by  the  several  bones.  At  pp.  112- 
128,  twenty-five  species  of  the  new  genus  Omithocheinu  are  de- 
scribed :  several  of  these  are  new  ;  and  the  rest  have  been  removed 
from  other  genera.  They  are  founded  on  the  premaxillary  and  other 
bones  of  the  snout,  which  vary  in  form,  but  are  associated  with  teeth 
prolonged  anteriorly  to  the  muzzle,  and  with  a  longitudinal  ridge  on 
the  palate. 

This  Catalogue  is  a  welcome  instalment  of  the  grand  series  that  the 
venerable  Woodwardian  Professor  proposes  to  publish,  as  intimated 
in  our  notice  of  the  Index  Catalogue  in  the  '  Annals '  for  March 
of  this  year.  It  clearly  indicates  the  leading  features  and  special 
characters  of  the  Pterodactylian  remains  preserved  in  the  Wood- 
wardian Museum ;  and,  after  judiciously  bringing  together  the  pub- 
lished views  of  those  who  have  treated  of  such  Pterosaurian  creatures, 
Mr.  Seeley  has  discussed  the  chief  points  of  relationship  among  the 
congeneric  groups,  according  to  the  zoological  system  that  appears 
to  him  the  best  for  comprehending  and  explaining  all  the  character- 
istics of  the  extinct  creatures  which  these  relics  represent. 

Mr.  Seeley  finds  evidence  that  in  these  extinct  animals  ''the 
general  plan  of  the  most  vital  and  important  of  the  soft  structures 
was  similar  to  that  of  living  birds,"  and  "  that  with  such  a  common 
plan  is  associated  a  diversity  of  details  sufficient  to  demonstrate  that 
these  animals  are  not  birds,  but  constitute  a  new  group  of  Yertebrata 
of  equal  value  with  the  birds — the  subclass  Omithosauria  "  (p.  27). 
The  network  of  affinities  connecting  these  and  the  other  Yertebratee 
has,  however,  been  studied  by  others  with  different  results.  Thus 
Huxley  regards  the  natural  ties  so  strong  among  Birds  and  Reptiles, 
including  the  Pterodactyles,  as  to  necessitate  their  being  regarded  as 
one  great  group  (Sauropsida),  comparable  with  that  of  the  Mammalia^ 
the  dissimilarities  of  structure  among  the  Sauropsids  being  regarded 
as  of  less  importance  than  the  modifications  that  characterize  the 
Mammals ;  and  Owen  sees  closer  ties  between  the  Mammals  and 
Eeptiles  than  Huxley  appears  to  have  noted. 
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The  elevation  of  the  Cambridge  Pterodactyles  to  a  position  equal 
to  that  of  Birds  rests  upon  inferences  not  veil  proved.  Thus  the 
«tructure  of  their  heart  is  not  known,  but  is  inferred  from  the 
pneumatic  condition  of  the  bones  (pp.  101  ilbc.).  Pneumaticitj, 
however,  does  not  characterize  some  birds  of  the  strongest  flight,  and 
the  Bat  is  without  it ;  hence  Mr.  800107*8  aigument  that  the  Ptero- 
dactyles must  have  been  hot-blooded  cannot  be  supported  by  the 
feict  that  some  birds  are  more  or  less  pneumatic.  Nevertheless  we 
may  agree  with  Huxley  that  there  is  a  probability  of  both  Ptero- 
dactyles and  Dinosaurs  having  had  hot  blood ;  and  it  is  well  to  re- 
member that  Prof.  Owen  considers  the  hoUowness  of  the  bones  to  be 
merely  an  adaptive  character,  and  of  no  great  importance  in  a  phy- 
siological point  of  view. 

The  osseous  structure  will  not  appear  to  every  one  so  distinctly 
avian  as  it  does  to  Mr.  Seeley.  With  reference  to  the  sternum,  the 
Merganser  is  quoted  as  "  a  close  ally  **  of  the  Pterodactyle ;  but, 
judging  from  pi.  1.  fig.  1,  it  may  be  said  that  the  sternum  has  more 
similarity  to  diat  of  the  Horse,  and  still  more  to  that  of  the  Bat, 
i^hich,  indeed,  may  be  said  to  have  a  more  avian  tendency  than  the 
figured  specimen.  These  modificational  resemblances  are  of  little 
value. 

Again,  Mr.  Seeley  shuts  off  the  Pterodactyles  from  Eeptiles  on 
account  of  the  presence  of  the  synovial  notch  in  the  sternum  ;  but 
the  statement  "  that  only  in  birds  are  distinct  synovial  cavities  pro- 
vided for  the  coracoids "  (p.  28),  though  connected  with  Owen's 
name,  will  require  modification ;  for  when  the  junction  of  coracoid  and 
sternum  exists  in  Reptiles,  it  always  has  a  synovial  joint. 

There  is  room,  then,  for  ftirther  research  in  the  affinities  of  Ptero- 
dactyles. Mr.  Seeley  has  done  good  work  in  arranging  and  charac- 
terizing the  Cambridge  specimens  in  this  very  acceptable  Catalogue 
raisonni,  which  bears  good  evidence  not  only  of  the  author's  known 
industry  and  biological  knowledge,  but  of  his  talent  for  analytical 
and  synthetic  research  among  these  lower  Vertebrates. 

Mr.  Seeley  thus  correlates  his  Omithosauria.  I.  Pterodactylos, 
comprising : — Pterodactyhts,  Cuvier ;  OrnithocephaluBy  Soemmering ; 
Pac^yrhamphuSy  Fitzinger  ;  and  CycnorhamphuSy  Seeley.  11.  1. 
Ehamphorhynchas  (EampTiorhynchus,  Von  Meyer);  2.  Dimorpho- 
dontof  {Dimorphodon,  Owen) ;  3.  OmithocheircB  (Omithocheirus, 
Seeley). 

The  numerous  figures  in  the  lithographic  plates  are  the  work  of  the 
author's  own  pencil,  and  bear  witness  to  his  conscientious  labour  and 
enthusiasm ;  but  they  are  not  artistically  good,  and  some  are  stated 
to  have  been  damaged  in  the  printing.  They  will  be  of  more  use 
in  identifying  the  specimens  in  the  museum  than  in  conveying  an 
accurate  representation  of  indispensable  detail  to  the  student  at  a 
distance.  Nevertheless  they  constitute  a  highly  valuable  and  neces- 
sary adjunct  to  this  portion  of  Prof.  Sedgwick*s  projected  great 
Catalogue  of  the  Woodwardian  Museum. 
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MISCELLANEOUS. 

Notes  on  the  Species  of  Wart^Hog  (or  Phaoochcerus). 
By  Dr.  J.  E.  Gray,  F.R.S. 

Mb.  Sclatbb,  in  the  '  Proceedings  of  the  Zoological  Society  *  for  1869, 
p.  276,  mentions,  as  added  to  the  Menagerie : — "  An  -Elian's  wart- 
hog  (Phacochoerus  ^l'iani\  which  had  heen  captnred  near  Zoulla,  on 
the  coast-district  of  the  Bed  Sea,  and  brought  to  England  in  one  of 
the  transports  engaged  on  the  Abyssinian  Expedition,  April  15th  (see 
pi.  20).  This  animal  had  been  placed  in  the  swine-house,  next  to  the 
fine  pair  of  ^Ethiopian  wart-hogs  from  Natal  (P.  cethiopictis),  which 
had  been  presented  to  the  Society  by  H.B..H.  the  Duke  of  Edinburgh 
on  the  6th  of  May  1866.  The  external  dijflterences  between  the 
two  species  were  very  obvious  on  comparison,  the  sides  being  much 
more  naked  in  P.  jEliani,  while  the  hairs  on  the  back  and  nape  of 
the  head  were  much  thicker  and  longer.  In  P.  ^liani  the  ears 
were  long^,  more  pointed,  and  more  naked ;  in  P.  oeihiopicus  these 
organs  were  densely  clothed  with  hair.  In  P.  JEliani,  also,  the 
whiskers  are  very  long  and  well  developed. 

"  One  other  specimen  of  ^Elian's  wart-hog  had  been  previously 
living  in  the  menagerie — namely,  an  adult  female  from  Ashantee, 
presented  to  the  Society  by  H.M.  the  Queen  in  1861. 

"  Mr.  Sclater  exhibited  drawings  illustrative  of  the  external  differ- 
ences between  these  two  wart-hogs,  and  also  made  remarks  upon 
their  well-known  cranial  and  dental  differences,  which  had  been 
fuUy  described  by  F.  Cuvier,  Van  der  Hoeven,  and  Owen,  but  which 
had  not  prevented  Dr.  Gray  from  uniting  the  two  species  in  his 
recent  catalogue  of  these  animals." 

This  paper  is  illustrated  by  two  woodcuts  :^-one  the  head  of  a  male 
wart-hog  with  a  large  blunt  nose,  large  canines,  a  large  wart  under 
the  eyes,  and  very  hairy  ears,  named  P.  ceihiopicus;  the  other 
evidently  the  head  of  the  female  wart-hog  figured  on  plate  20, 
conical,  with  a  small  nose,  very  small  canines,  a  slight  longitudinal 
ridge  under  the  eye,  and  small,  nearly  naked  ears — called  P. 
j^liani. 

PhacocTicerus  jEliam  was  first  described  by  Dr.  BUppell,  in  his 
*  Zoological  Atlas,'  p.  61,  tab.  65.  If  any  one  will  take  the  trouble 
to  turn  to  that  description  and  figure,  which  is  of  a  male,  they  will 
find  it  exactly  agrees  with  the  figure  which  Mr.  Sclater  has  given  of 
P.  cethiopicus,  especially  in  having  the  ears  well  covered  with  hairs, 
which  he  describes  as  being  peculiar  to  P.  cethiopicus.  Therefore  I 
considered  P.  jEliani  of  Kiippell  and  P.  cethiopicus  to  be  the  same 
species — a  conclusion  to  which  I  arrived  after  examining  the  origi- 
nal specimen  received  from  Dr.  Eiippell,  which  is  now  in  the  British 
Museum  (this  specimen,  by-the-by,  must  have  been  overlooked  by 
Mr.Blanford  when  he  made  his  remarks  on  this  animal),  specimens 
fr*om  South  Africa,  and  skulls  from  various  parts  of  Africa ;  and  I 
found  that  the  various  characters  which  had  been  proposed  by  P. 
Cuvier,  Kiippoll,  and  SundevaU  to  separate  the  wart-hogs  of  different 
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oonntries  into  two  or  more  species  did  not  present  any  permanent 
differences  that  could  be  relied  upon ;  and  I  believed  that  the  wart- 
hogs  of  different  parts  of  Africa  were  only  one  species. 

Indeed  Mr.  Sclater  himself  gives  P.  JSliani  a  very  wide  distri- 
bution, as  he  says  it  has  been  received  by  the  Zoological  Society 
from  Zoulla,  on  the  east  coast,  and  Ashantee,  on  the  west  coast  of 
Africa. 

I  believe  that  what  Mr.  Sclater  has  figured  as  the  type  of  P.j^Hiani 
(Proc.  Zool.  Soc.  1869,  tab.  20,  and  p.  277.  f.  2)  is  only  the  usual 
form  of  the  female  of  the  African  wart-hog.  It  is  cert-ainly  not  the 
P.  JEliani  (as  distinguished  from  the  P.  cBthiopicus)  of  Biippell ;  but 
it  may  be  a  distinct  species,  the  male  of  which  we  have  not  yet  re- 
ceived, characterized  by  its  naked  ears ;  and  as  we  have  Mr.  Scla- 
ter's  authority  that  it  is  a  different  species,  I  would  propose  that  it 
be  called  P.  Sdattri, 


On  the  Oenus  Saurocetes.     By  Dr.  Bukmeisteb. 
(In  a  letter  to  Dr.  J.  E.  Gray.) 

I  have  lately  received  a  most  interesting  specimen  of  a  fossil  from 
the  tertiary  strata  of  Buenos  Ayres,  which  proves  to  be  a  new  genus 
of  Zeuglodontidm,  which  I  have  named  Saurocetes  on  account  of  it^ 
great  resemblance  to  the  gavial  type  of  Crocodiles  and  its  true  ceta- 
ceous organization. 

The  animal  must  have  been  much  smaller  than  the  North-Ameri- 
can Zeufflodon;  the  under  jaw,  which  is  the  only  part  known  to  me, 
b,  from  the  middle  to  the  hinder  end,  only  two  feet  long :  the  teeth 
are  all  alike ;  they  have  a  single  conoid  corona,  with  two  roots,  which 
are  not  so  distant  from  one  another  as  those  of  the  North- American 
Zeuglodon.  1  will  very  soon  send  you  a  description  and  figure  of 
this  interesting  fossil. 

Notice  of  a  new  Chilian  Tortoise  (Testudo  chilensis). 
By  Dr.  J.  E.  Gray,  F.K.S. 

Testudo  (Gopher)  chilensis. 

Shell  depressed,  dirty  yellow;  middle  of  the  back  flattened; 
areola  central;  nuchal  plate  distinct;  marginal  plates  shelving, 
with  a  very  short  keel ;  front  and  hinder  marginal  plates  reflexed, 
making  a  serrated  edge.  One  pair  of  supranasals,  a  triangular 
frontal  plate  between  Uie  eyes ;  fore  legs  with  a  large  spur  at  the 
elbow-joint,  and  numerous  conical  spines  on  the  underside  of  the 
thighs,  two  of  which  are  larger  than  the  rest. 

Testudo  chilensis,  Gray,  P.  Z.  S.  1870,  t 

Hah.  Chili.     Living  in  the  Zoological  Gardens. 

Very  like  Fdtastes  sulcatus,  but  more  depressed,  and  at  once  known 
by  its  broad  fifth  vertebral  plate  and  narrower  marginal  plates. 
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Nate  an  a  new  Night-Lizard  (Phelsuma  grandis)  from  Madagascar, 
By  Dr.  J.  E.  Gray,  F.R.8. 

Dark  olive ;  chin  and  below  white  ;  a  broad  streak  from  the  nostrils 
to  the  front  of  the  orbit,  one  from  orbit  to  orbit  across  the  forehead, 
and  a  short  longitudinal  streak  in  front  of  it  on  the  crown ;  four 
transverse  rather  irregular,  short  streaks,  and  eix  or  seven  unequal- 
sized  round  spots  scattered  in  front  or  on  the  sides  of  them  on  the 
middle  of  the  back.  Tail  reproduced,  grey.  Lower  labial  shields 
5.1.5,  with  two  small  ones  near  the  angle  of  the  mouth,  and  some 
hexagonal  plates  below  them.   Length  of  body  and  head  4^  inches. 

Hob.  Madagascar.     British  Museum. 


Crass  Fertilization  and  the  Law  of  Sex  in  Euphorbia. 
By  Thomas  Meshak. 

Mr.  Charles  Darwin's  interesting  observations  on  cross  fertiliza- 
tion have  opened  a  new  world  for  original  discovery.  The  list  of 
plants  which  seem  to  avoid  self-fertilization  is  already  very  large. 
I  think  Euphorbia  may  be  added  to  the  number.  Certainly  this  is  ^e 
case  with  Euphorbia  fidgens,  Karw.  {E,  jacquinicHlora,  Hook.),  which 
I  have  watched  very  closely  in  my  greenhouse  tnis  winter.  Several 
days  before  the  stamens  burst  through  the  involucre,  which  closely 
invests  them,  the  pistil  with  its  ovarium  on  the  long  pedicel  has  pro- 
truded itself  beyond,  exposed  its  stigmatic  surfaces,  and  received  the 
pollen  from  the  neighbouring  flowers.  The  way  in  which  the  pollen 
scatters  itself  is  curious.  In  most  flowers  a  slight  jar  or  a  breath 
of  wind  will  waft  the  pollen  to  the  stigmas ;  but  I  have  not  been 
able  to  notice  any  leaving  these  flowers  in  this  way ;  for  as  soon 
as  the  anther-cells  burst  the  whole  stamen  faUs  from  its  filament- 
like pedicel  and  either  drops  at  once  on  the  pistils  of  other  flowers 
or  scatters  its  pollen-grains  by  the  force  of  the  fall. 

This  Euphorbia  also  furnishes  another  contribution  to  the  theory 
of  sex  which  I  have  advanced.  The  plan  on  which  the  male  and 
female  organs  are  formed  is  evidently  a  common  one  ;  and  the  only 
reason  why  some  flower-heads  have  a  pistil  in  the  centre,  and  others 
are  wholly  staminate,  is,  that  there  is  greater  axial  vigour  when  the 
female  flower  is  formed.  Whenever  the  common  peduncle  (below 
the  scarlet  involucre)  is  weak,  a  pistil  never  appears  in  that  head 
of  flowers.  A  few  which  seem  strong  also  do  not  have  them;  but 
the  great  majority  of  the  strong  peduncles  are  those  which  bear  the 
female  blossoms.  Another  interesting  fact  is  that  the  number  of 
male  flowers  is  less  in  those  heads  which  also  bear  a  female  than  in 
those  which  are  wholly  staminate.  This  seems  to  add  to  the  point 
I  made  in  my  paper  on  Ambrosia,  that  after  the  flowers  had  been 
partially  formed  in  embryo,  and  before  the  sex  had  been  finally 
determined,  the  female  flower,  being  primordially  the  stronger,  has 
the  power  of  absorbing  the  males  or  their  partially  formed  elements 
into  its  system.  It  is  certainly  remarkable  that  in  both  these  instances 
the  number  of  male  flowers  should  decrease  in  proportion  to  the 
existence  or  vigour  of  the  central  female  one. 
The  male  and  female  flowers  of  Euphorbia  fulgens  are  formed 
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much  alike.  The  female  occupies  the  centre,  and  seeniB  reallj  but 
a  prolongation  of  the  main  stem,  on  the  top  of  which  is  an  articula- 
tion from  which  the  oTarium  springs.  The  capsula  readily  falls 
from  this  articulation  when  mature.  From  the  base  of  the  female 
central  peduncle  spring  weaker  peduncles,  colourless,  appearing 
indeed  almost  like  filaments,  articulated  at  about  the  same  height 
as  the  female,  only  aboTe  the  point  bearing  a  short  filament  and 
anther — the  caducous  part  before  referred  to.  No  one  can  fail  to 
see  the  correspondence  of  plan  in  these  different  parts ;  and  I  think 
that  nothing  but  the  favourable  position  in  the  direct  line  of  axial 
vigour  made  the  central  flower  a  female  one. 

Cases  occasionally  occur  in  which  a  tolerably  strong  head  of 
wholly  male  flowers  will  develop  the  central  axis  into  a  pedicel 
almost  as  long  and  vigorous  as  those  which  bear  female  flowers.  But 
the  flow  of  vital  force  (if  I  am  correct  in  using  the  term)  not 
being  quite  sufficient,  the  final  goal  of  natural  perfection  in  the 
femtde  form  was  not  reached.  These  cases  do  not  occur  often,  but 
are  well  worth  looking  for,  as  they  show  so  clearly  the  dividing  line 
between  the  forces  which  govern  the  male  or  female  sex. — Proc. 
Acad.  Nat.  Sci.  Fhilad.  1870,  p.  14. 

Fossil  Sponge-spicuUs. 

We  hear  that  Mr.  Wm.  Vicary,  of  Exeter,  well  known  for  his 
successful  researches  into  the  Silurian  and  Devonian  fossil  fauna 
found  in  the  pebbles  of  Budleigh-Salterton,  has  discovered  in  the 
Greensand  of  the  hills  of  Haldon  and  Blackdown  respectively,  in 
Devonshire,  a  number  of  beautiful  sponge-spicules  belonging  to 
Dr.  J.  E.  Gray's  Corallispongia,  in  part  (Dr.  W.  Thomson's  order 
**  Yitrea  "  and  Dr.  0.  Schmidt's  Hexactinellidae),  also  to  the  Tethyads 
and  G^eodidsB.  Mr.  Parfitt,  of  Exeter,  has  described  and  illustrated 
them  in  a  paper  on  the  subject  which  he  is  about  to  read  before  the 
Devon  Association  for  the  Advancement  of  Science,  Literature,  and 
Art,  at  their  annual  meeting,  to  be  held  at  Devonport  on  the  26th  of 
July  and  following  days. 

The  spicules  appear  to  be  in  the  remains  of  an  arenaceous  sponge, 
heterogeneously  mixed  up  with  the  grains  of  quartz  of  which  it  was 
otherwise  composed,  thus  representing  the  o^er  kinds  of  sponges 
which  existed  in  the  locality  then,  just  as  the  spiculo-arenaceous 
sponges  of  the  present  day  bear  indications  of  what  other  sponges 
exist  in  the  localities  where  they  now  grow  respectively. 

On  the  Zoological  Affinities  of  the  Sponges. 
Mr.  Wm.  S.  Kent  forwards  us  a  letter  to  the  effect  that  he  has 
glanced  through  Mr.  Lankester's  criticism  on  his  paper  respecting 
Prof.  Hackel's  supposed  relationship  of  the  Sponges  to  the  Corals. 
Mr.  Kent  having  but  recently  returned  from  his  dredging-expedition 
on  the  coasts  of  Spain  and  Portugal,  and  having  had  a  pressure  of 
work  of  higher  importance  to  attend  to,  he  has  not  had  leisure  to 
reply  to  Mr.  Lankester's  communication  in  the  present  number  of 
this  Journal.  He  looks  forward,  however,  with  much  pleasure  to 
answering  it  in  our  next. 
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XVn. — Observations  on  the  Whales  described  in  the  ^  OstSo- 
graphie  des  CitacSs '  of  MM.  Van  Beneden  and  Gervais. 
By  Dr.  J.  E.  Gray,  F.R.S.  &c. 

The  genuB  Baloena  in  the  '  Ost^ographie  des  C^tac^s  vivants 
et  fossiles,'  by  MM.  Van  Beneden  and  Paul  Gervais,  being 
finished,  and  containing  many  observations  on  my  three 
essays  on  the  Cetacea,  especially  on  the  '  Catalogue  of  Seals 
and  Whales  in  the  British  Museum,'  published  in  1866,  I 
herewith  send  vou  some  remarks  upon  it. 

I  believe  that  this  beautiful  and  expensive  work  was 
undertaken  and  published  at  the  cost  of  my  esteemed  friend 
Prof.  Van  Beneden;  and  the  naturalists  of  every  country 
are  much  indebted  to  him  for  his  liberality  in  laying 
before  them  such  an  excellent  series  of  figures  of  the  skele- 
tons of  the  Cetacea,  especially  those  contained  in  the  Paris 
and  Louvain  collections.  It  is  to  be  regretted  that  he  was  not 
able  to  select  a  colleague  in  this  work  who  had  paid  more 
attention  to  the  osteology  of  this  ffroup  and  possessed  a  more 
philosophic  spirit ;  for  M.  Gervais  s  previous  short  essays  on 
the  Cetacea  of  France,  published  in  his  '  Zoologie  et  Pal^n- 
tologie  de  France,'  showed  a  very  limited  knowledge  of  the 
subject;  the  text  of  this  work  has  more  the  appearance  of 
having  been  written  to  order  than  of  being  a  labour  of  love ; 
and  M.  Gervais  has  in  this  hasty  compilation  made  several  mis- 
takes, which  a  more  leisurely  study  of  authors  would  have 
enabled  him  to  avoid.  He  might,  too,  have  improved  the 
plates  if  he  had  adopted  a  more  systematic  distribution, 
after  the  manner  usea  successfully  by  Mr.  Flower  in  the 
osteology  of  the  Sperm  and  other  Whales. 

In  the  preliminary  history  of  the  exotic  species  he  has  made 
very  free  use  of  the  materials  which  I  had  compiled  under 
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each  species  in  the  Catalogue  of  Whales ;  but  he  has  worked 
them  up  into  a  short  narrative,  where  I  quoted  the  very  words 
of  the  authors  themselves.  That  he  has  compiled  these  obser- 
vations second  hand,  is  proved  by  the  fact  that  in  many  cases 
he  docs  not  know  the  title  of  the  wcark  from  which  the  materials 
are  extracted. 

As  usual  in  manv  Continental  works,  there  is  a  great  incli- 
nation to  regard  all  the  species  that  are  not  in  their  museums 
as  varieties  of  those  they  have :  this  leads  them,  when  they 
receive  examples  of  the  species  themselves,  to  describe  them  as 
new,  which  nas  produced  much  confusion  in  studying  the 
geographical  distribution  of  species. 

I  have  been  much  blamid  and  ridiculed  for  applying  the 
same  rules  to  the  study  of  recent  whales,  as  distinguish^  by 
their  bones,  that  paleontologists  have  been  in  the  habit  of 
using.  In  this  work  numerous  species  and  even  ffenera  of 
whales  have  been  established  on  very  imperfect  fossil  skeletons, 
or  even  on  a  few  bones ;  and,  as  I  before  said,  I  cannot  see 
why,  when  one  receives  a  single  bone  or  blade  of  whalebone 
which,  on  comparison  with  the  same  bone  or  baleen  of  the 
different  known  whales,  is  found  to  be  different  from  them,  one 
may  not  conclude  that  it  is  a  distinct  species,  characterized  by 
the  peculiar  character  of  that  bone  or  other  part  of  the  animal. 
Yet,  because  I  have  done  so,  while  M.  Gervais  regards  his 
fossil  species  as  well  established,  he  talks  of  the  recent  species 
so  described  as  if  they  were  not  worthy  of  notice.  Experience, 
however,  has  proved  that  the  course  I  followed  is  the  best  for 
science :  for  example,  having  shown  that  there  was  a  true 
whale  with  small  baleen  in  Australia,  thus  causing  the  whale 
to  be  sought  for,  now  we  have  the  skull  showing  that  it  is  a 
most  distinct  species  and  an  entirely  new  form ;  and  it  has 
been  the  same  with  other  species  so  indicated  firom  small 
materials. 

Great  objection  has  been  made  to  my  having  divided  the 
whales  into  so  many  genera ;  but  there  can  be  no  doubt  that  it 
has  a  great  deal  of  influence  on  extending  the  knowledge  of 
these  animals ;  for  it  puts  in  a  short  compass  the  characters 
by  which  the  species  can  be  distinguished,  and  thus  proves 
their  distinctness.  It  is  impossible  not  to  see  the  influence  of 
this  system  on  the  work  before  us,  the  authors  of  which  have 
been  most  unwillingly  forced  to  admit  many  species  which  were 
formerly  denied :  for  example,  naturalists  (M.  Van  Beneden 
among  the  number)  would  persist  in  saying  that  there  was  no 
difference  in  the  skeletons  of  Balcena  longimana  of  Europe  and  of 
the  Rorqual  du  Cap ;  but,  after  I  had  pointed  out  the  character 
by  which  they  were  distinguished,  M.  Van  Beneden  wrote  a 
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Saper  to  prove  that  they  were  distinct ;  and  in  this  work  these 
istinctions  are  pointed  oat  by  the  figures. 

In  the  same  manner,  Eschricht  did  not  believe  in  the  exis- 
tence of  more  than  one  species  of  Finner,  until  I  convinced 
him  by  taking  him  to  see  the  skeleton  at  JBlackgang  Chine ; 
but  in  this  work  several  species  of  Megaptera  and  Bafcmoptera 
are  admitted. 

It  is  to  be  remarked  that  M.  Gervais  gives  no  characters  by 
which  to  distinguish  the  species  from  each  other.  We  have 
only  the  habitat  of  the  whale  to  guide  us ;  and  if  that  is  wanting, 
we  must  read  over  each  of  the  descriptions ;  whereas  in  my 
generic  characters  the  most  important  characters  which  dis- 
tinguish the  different  species  may  at  once  be  seen. 

The  number  of  known  whales  has,  since  I  began  the  study, 
very  greatly  increased ;  and  I  believe  that  as  yet  we  do  not 
know  half  of  those  that  exist  and  are  to  be  distinguished  by 
venr  decided  osteological  characters. 

It  is  curious  that  in  this  work  the  whalebone  is  only  slightly 
referred  to  under  one  or  two  species,  and  never  figured ;  and 
this  is  the  more  remarkable  as  the  authors  in  their  tiuepage  spe- 
cially refer  to  the  dentition  of  the  different  species.  It  is  true 
that  the  whalebone  is  not  the  homologue  of  the  teeth  of  other 
Cetacea,  as  it  was  formerly  supposed  to  be  j  but  it  forms  as 
good  characters  for  the  separation  of  the  families,  genera,  and 
species  as  the  teeth  afibrd  in  other  mammalia.  Indeed  it  was 
the  very  evident  difference  existing  in  different  kinds  of  whale- 
bone that  first  convinced  me  that  Cuvier  and  other  Continental 
zoologists  were  misled  when  they  attempted  to  prove  that 
there  was  only  one  species  of  Hunchback  or  Finner  whale. 

These  authors,  at  any  rate,  have  reduced  the  number  of 
genera  to  a  minimum :  thus  they  only  admit  three — Btdcenaj 
Megaptera^  and  Pterobalcena.  The  common  whalers,  two 
centuries  ago,  were  far  in  advance  of  them  on  this  head,  as 
well  as  in  the  distinction  of  the  different  kinds  of  whalebone 
and  of  their  adaptability  to  different  economic  purposes. 
They  unanimously  admit  five  distinct  kinds  of  whales,  which 
I  am  inclined  to  regard  as  distinct  families,  each  containing 
several  species  living  in  different  localities : — 1st,  the  Whales 
proper,  or  Right  Whales  (Balaenidas) ;  2nd,  the  Scrag  Whales 
( Agaphelidae) ;  3rd,  the  Hunchbacks  (Megapteridae) ;  4th,  the 
Finners  (Physalidee) :  5th^  the  Pike-whales  (Pterobatenidfle). 
M.  Van  Beneden  nas  discovered  some  abnormalities  in  the 
first  rib  of  some  of  the  common  whales,  and  publishes  them 
in  the  Proceedings  of  the  Academy  of  Sciences  of  Brussels, 
1868,  p.  65.  He  figures  two  of  these  variations— one  of  Ba- 
Icenoptera  laticeps.  and  the  other  of  Phoccena  communis.     He 
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seems  therefore  inclined  to  believe  that  the  differences  between 
animals  which  have  single-headed  and  double-headed  ribs  are 
mere  accidental  variations.  I  must  regard  this  as  a  verj 
large  conclusion  from  very  small  premises.  I  believe  (and,  I 
think,  on  very  good  evidence)  that  there  are  certain  whales  in 
which  the  double  head  to  the  first  rib  is  the  normal  form ; 
and  I  should  not  the  less  be  inclined  to  believe  that  this  was 
not  the  case  if  I  should  find  a  whale  of  this  kind  that  had  the 
first  rib  on  one  side  single-headed ;  for,  no  doubt,  whales  with 
single-  and  double-headed  first  ribs  are  each  liable  to  such  an 
accidental  malformation,  and  it  is  to  be  remarked  that  there  is 
a  difference  in  the  general  form  of  the  rib  connected  with  the 
form  of  its  head. 

This  theory  of  M.  Van  Beneden  has  induced  him  to  regard 
the  skeleton  of  the  whale  that  was  sent  from  the  Cape  by 
Mr.  Horstock  to  the  museum  at  Leyden,  which  has  been 
called  Bcdcena  antarctica  and  Hunterius  Temminckiij  as  only 
a  variety  of  B.  australis ;  but  he  even  records  many  important 
differences  between  it  and  the  two  skeletons  of  B,  australis  in 
the  Paris  Museum :  to  be  sure,  its  specific  distinctness  is  op- 
posed to  one  of  his  theories  that  only  one  species  of  whale  is 
found  in  each  district  or  locality.  It  is  much  to  be  regretted 
that  preconceived  theories  should,  as  in  this  case,  bias  the 
judgment  of  a  student  of  natural  science.  This  theory  seems 
also  to  have  considerably  interfered  with  the  determination  of 
the  species  of  Balcenoptera. 

M.  Van  Beneden  has  republished  in  this  work,  with  some 
alteration,  his  essay  on  and  map  of  the  distribution  of  species  of 
whales,  on  which  1  published  some  observations  in  the  ^Annals 
and  Magazine  of  Natural  History,'  1868,  vol.  i.  p.  242. 

I  have  studied  the  materials  which  this  work  affords,  and  I 
do  not  see  any  reason  to  alter  the  conclusions  I  came  to; 
indeed  they  are  more  firmly  established.  There  does  not 
appear,  from  any  of  the  habitats  quoted  in  this  work,  any  au- 
thority for.  believing  that  the  whales  do  inhabit  a  belt  across 
the  oceans.  To  be  sure,  under  Balcena  australis  of  the  Cape, 
he  quotes  the  fact  that  a  Right  Whale  has  been  recorded  as 
found  on  the  east  coast  of  South  America ;  but  he  does  not 
cite  any  specimens  or  drawings  to  show  that  the  Ri^ht  Whale 
of  the  east  coast  of  South  America  is  the  same  species  as  that 
found  at  the  Cape  of  Good  Hope :  indeed  the  onlv  approach 
to  any  argument  in  support  of  this  theory  is  that  he  oelieves 
Baloma  cisarctica  of  the  east  coast  of  North  America  to  be  the 
same  as  B.  Hscayensis.  As  this  last-named  whale  appears  to 
take  an  important  part  in  this  theory,  I  will  proceed  to  give 
its  history. 
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Balcma  biscayensis,  as  a  zoological  species,  rests  on  very 
slender  grounds.  There  were  formerly,  according  to  yarions 
authors,  whale-fisheries  in  the  Bay  of  Biscay  and  in  the 
British  Channel ;  but  it  is  not  proved  that  the  Greenland  whale 
had  not  a  more  extended  distribution  than  at  present,  after 
it  has  been  the  object  of  capture  for  so  many  years,  and,  on 
the  other  hand,  that  the  specimens  that  wandered  far  away 
from  the  usual  habitat  ol  the  species  would  not  become 
smaller,  less  fat,  or  more  active  than  the  others,  which  were 
better  fed.  The  same  argument  may  explain  the  difference 
observed  by  whalers  in  the  size  and  form  of  the  whales  caught 
on  the  coast  of  Iceland  and  the  east  coast  of  Greenland.  At 
the  same  time  I  would  not  deny  that  the  whales  of  this  latter 
place  may  not  be  a  different  species ;  but  as  yet  we  have  not 
sufficient  materials  for  separating  and  characterizing  them. 

In  1834  a  female  whale  and  its  young  were  captured  at 
St.  Sebastian,  and  the  skeleton  of  the  young  remained  for 
some  time  at  Pampeluna ;  it  has  since  been  removed  to  the 
museum  at  Copenhagen  :  and  this  is  the  specimen  which  has 
been  named  Bcdcena  hiscayensis  by  Eschncht,  who  gives  an 
account  of  it  in  the  '  Comptes  Rendus '  for  1860,  and  in  the 
*  Actes  de  la  Soc*  Linn.  Bordeaux,'  vol.  xiii. ;  and  he  thinks 
that  he  observed  in  the  development  of  the  various  parts  of  the 
skeleton  a  difference  from  that  which  he  had  observed  in  the 
skeletons  of  Balcenu  mysticetus.  But  we  must  recollect  that 
this  was  to  support  a  theory  that  the  latter  whale  was  exclu- 
sively confinea  to  the  Polar  seas  and  that  the  Right  Whale  of 
the  North  Atlantic  must  be  different ;  but  I  do  not  see  why, 
as  the  icebergs  are  annually  carried  out  by  the  currents  from 
the  Arctic  Sea  to  the  North  Atlantic,  the  Bight  Whale  may 
not  sometimes  come  down  with  them. 

I  have  only  Mr.  Flower's  note  of  the  Pampeluna  skeleton 
(Annals,  1868,  vol.  i.  p.  244) ;  and  although  it  is  now  at  Copen- 
hagen, there  is  no  description  or  figure  of  it  in  MM.  Van  Beneden 
and  G^rvais's  '  Ost^graphie  des  C^tac^.'  The  Bakena  bis- 
cayensts  of  these  latter  authors  is  founded  on  what  appear  to 
me  to  be  very  incongruous  materials,  which  would  require  a 
great  stretch  of  credulity  to  believe  that  they  belong  to  the  same 
whale ;  I  am  sure  that  two  of  the  specimens  do  not ;  indeed  the 
authors  seem  to  express  a  doubt  with  regard  to  one  themselves. 
But  the  only  ground  on  which  they  are  united  is  that  all  the 
specimens  were  procured  from  the  North  Atlantic,  together 
with  the  preconceived  idea  that  only  one  whale  can  inhabit 
that  region. 

First,  they  rely  on  a  mass  of  cervical  vertebras  which  pro- 
bably came  from  the  Mediterranean ;  it  is  figured  by  Lac^pMe, 
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tab.  vii.  fig.  1.  But  there  is  much  uncertainty  attached  to 
these  vertebrsB.  Lac^p^de  observes : — "  Lc  30  ventdse  de  I'an 
6  de  I'^e  fran^oise,  un  c^tae^  de  vingt  metres  de  longueur 
fat  pris  dans  la  MMiterran^e  sur  la  cdte  occidentale  de  Ttle 
Sainte-Marguerite,  municipality  de  Cannes,  d^partement  du 
Var.  Le  citoyen  Jacques  Quine  en  fit  un  dessin,  que  j'ai  fait 
graver;  et  bientdt  aprSs,  les  fanons,  les  os  de  la  t6te  et  quel- 
ques  autres  os  de  cet  animal  ayant  4t6  apport^  k  Paris .  .  .  ." 
Although  these  bones  are  said  to  be  those  of  one  whale^ 
they  evidently  belong  to  two  genera :  the  head,  the  baleen, 
and  probably  the  vertebrae  (tab.  vi.  and  tab.  vii.  figs.  2,  3,  4) 
all  belong  to  a  Finner  (or  Bakenoptera) ;  Cuvier  refers  to 
these  bones  under  the  name  of  "  Korqual  de  M^diterran^  " 
(Os.  Fossiles,  vol.  v.  p.  383).  The  mass  of  cervical  vertebr», 
on  the  other  hand,  are,  as  observed  by  Cuvier  {ibid.  p.  368), 
the  bones  of  a  true  whale ;  so  that  the  authority  for  this  mass 
having  been  found  in  the  Mediterranean  may  be  doubtful. 
These  cervical  vertebrae  are  figured  by  MM.  Van  Beneden 
and  Gervais  as  those  otB,  biscayensis ;  they  differ  very  slightly 
from  the  similar  bones  of  Balcena  mysticettis  \  and  without 
other  specimens,  I  should  suppose  them  to  be  a  mere  indivi- 
dual variety  of  that  species.  At  any  rate,  it  ought  to  be  called 
Balcena  mediierranea  rather  than  biscayensis^  unless  it  can 
be  proved  that  they  are  like  the  cervical  vertebreo  of  the  only 
skeleton  of  the  whale  found  in  the  Bay  of  Biscay;  and  no  such 
comparison  is  recorded.  Cuvier,  not  knowing  the  cervical 
vertebrae  of  Bal<Bna  mysticetus^  compared  them  with  the  bones 
of  the  Cape  whale,  B,  australis,  ana  correctly  determined  that 
they  were  distinct  firom  those  of  that  species. 

Secondly.  MM.  Van  Beneden  and  Gervais  place  among  the 
materials  wnich  are  supposed  to  belong  to  Balcena  biscayensis 
a  mass  of  cervical  vei-tebrae  which  is  in  the  British  Museum, 
and  which  was  dredged  up  on  the  coast  of  Lyme  B^gis  (figurea 
in  the  ^  Catalogue  of  Seals  and  Whales,'p.  83,  and  copied  in  the 
*  Ost^graphie  des  C^tac^,'  tab.  7),  justly  observing  that  this 
mass  of  bone  differs  more  from  the  vertelH:^  of  mysticetus  than 
the  one  figured  by  Lac^p^de  and  themselves.  This  mass  is 
much  more  allied  to  the  cervical  vertebrae  which  I  have  named 
Macleayius  australiensis  (figured  in  the  *  Catalogue  of  Seals 
and  Whales,'  p.  105.  figs.  10  &  11,  and  p.  372.  figs.  74  &  75), 
and,  I  am  certain,  belong  to  species  very  different  from  the 
one  they  have  figured  as  coming  from  the  Mediterranean. 
They  also  mention  some  lumbar  vertebrae  taken  at  Ostend, 
and  some  other  bones  which  they  think  may  have  been  found 
on  the  coast  of  the  British  Channel. 

Thirdly,  they  regard  the  Balcena  cisarctioa  of  Cope  as  a 
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.  synonym  of  Balcena  hiscayensis^  and  figure  the  ear-bones  of 
that  K^orth- American  whale  as  those  of  this  species.  The 
origin  of  this  lefereoce  is  cnrions.  and  probably  was  the  inno- 
cent origin  of  M.  Van  Beneden  s  theory  of  the  dbtribution 
of  whales.  When  Cope  described  this  species,  he  said  that  it 
was  probably  the  same  as  that  of  the  Biscay  whalers ;  but, 
as  there  is  no  figure  or  description  of  the  whale  which  for- 
merly inhabited  the  coast  of  the  Bay  of  Biscay,  he  could  not 
have  any  firm  grounds  for  establishing  the  fact  However, 
MM.  Van  Beneden  and  Grervais  adopt  it  as  a  certainty,  and 
consider  B.  cisarctica  of  Oope  a  synonym  of  B.  hiscayensia^ 
and  take  advantage  of  the  presumed  identity  of  the  species 
found  on  the  two  sides  of  the  Atlantic,  in  nearly  the  same 
parallel  of  latitude,  to  form  a  theory  which  they  apply  to  the 
geographical  distribution  of  the  other  whales.  Mr.  Cope  has 
sent  some  specimens  of  the  ear-bone  of  his  Balcena  dsarctica 
to  M.  Van  beneden ;  but  as  the  eax-bones  of  the  Biscay  or 
even  the  Mediterranean  whale  are  not  known,  they  can  in  no 
way  have  any  bearing  on  the  question;  they  only  prove  that 
Balcena  dsarctica  is  distinct  from  Balcena  myeticetus ;  for  the 
authors  state,  and  the  figure  shows,  that  they  are  very  much 
like  the  ear-bones  of  Balcena  australie  or  the  larger  Cape 
whale. 

I  think  that  there  is  not  at  present  any  material  to  make 
out  what  the  Balcena  biscayensis  of  Eschricht  is,  and  that 
the  Balcena  biscayensis  oi  these  authors  is  made  up  of  the 
bones  of  various  whales. 

The  number  of  ports  on  the  European  side  of  the  North 
Atlantic,  and  the  immense  number  of  vessels  of  all  kinds  that 
are  daily  crossing  and  recrossing  its  surface,  have  lone  since 
deprived  it  of  any  place  in  whidi  the  adult  whales  could  con- 
gregate, or  any  quiet  bays  where  the  females  could  retire  to 
bring  forth  their  young ;  therefore  whales  are  as  completely 
exterminated  in  that  district  as  wild  boars,  wolves,  beavers, 
bustards,  and  other  animals  are  in  Great  Britain.  It  is  not 
quite  so  bad  on  the  American  shores  of  the  Atlantic;  for 
there  are  still  large  and  secluded  bays  where  they  can  live  and 
bring  forth  their  young;  and  whales  are  more  or  less  fre- 
quently captured  there,  but  not  so  commonly  as  formerly, 
when  there  were  whale-fisheries  established  there  long  after 
they  had  ceased  off  the  eastern  shores. 

Maury,  in  his  Charts^  records  the  Right  Whale  as  having 
been  several  times  obtained  in  the  mid-channel  of  the  North 
Atlantic  by  the  SouUi-Sea  whalers  in  proceeding  on  their 
voyages  either  out  or  home ;  and  it  has  hitherto  been  sup- 
posed that  these  are  whales  which  have  wandered  out  of  the 
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Arctic  seas ;  but  we  cannot  be  certain  on  this  point,  as  no  re- 
mains of  any  specimens  so  taken  are  known  to  exist.  These 
charts,  I  need  not  observe,  give  no  support  to  M.  VanBeneden's 
theory  of  whales  inhabiting  bands  across  the  different  oceans. 
The  whales  of  the  North  Atlantic,  including  the  Mediterra- 
nean Sea,  of  which  we  have  more  or  less  reliable  remains,  are 
five  in  number.     Thus  on  the  east  coast  there  are : — 

1.  Balcena  hiscayensis.  Eschricht,  which,  I  believe,  is  a 
Cumerius  with  a  double-headed  first  rib. 

2.  Bakena  Biscay ensis^Hn  Beneden  and  Gervais — as  distinct 
fix)m  B.  hiscayensis  of  Eschricht,  resting  on  the  mass  of  cer- 
vical vertebrae  figured  by  Lac^p^de.  Whether  this  is  a  di- 
stinct species  or  only  a  variety  of  Balcena  mysticetttSj  there 
cannot  be  the  slightest  doubt  of  its  being  distinct  from  the 
following. 

3.  Balcena  britannica^  Grray,  established  on  the  mass  of 
cervical  vertebrae  which  is  in  the  British  Museum,  before  re- 
ferred to,  and  which  was  dredged  off  the  coast  of  Lyme  Regis. 
The  processes  of  the  atlas  and  other  cervical  vertebrae  are  much 
more  like  those  of  the  Australian  Black  Whale  {Madeayius 
australiensis)  y  and  are  very  unlike  the  vertebrae  of  any  other 
whale  yet  described ;  there  is  no  doubt  that  they  belong  to  a 
distinct  species. 

On  the  west  coast  there  are  also  two  very  distinct  species, 
which  are  so  distinct  from  one  another  that  Cope  refers  them 
to  two  different  genera,  the  latter  genus  belonging  to  a  section 
of  Balcenidce  characterized  by  having  the  cervical  vertebrae 
free  and  only  four  fingers  to  the  pectoral  fin : — 

4.  Balcena  cisarcticaj  Cope,  who  believes  it  to  belong  to  the 
genus  EvhaUsnaj  and  more  allied  to  B.  australis  than  to  B. 
mysticetus ;  and  the  description  of  the  cervical  vertebrae  at  once 
separates  it  from  the  B.  btscayensis  of  Van  Beneden  and  Ger- 
vais, as  they  would  have  seen  if  they  had  read  the  description. 

5.  Affaphelus  yibbosus,  Cope.  See  Cope,  Proc.  Acad.  Phil. 
1868,  p.  225,  the  Scrag  Whale  of  Dudley,  which  is  still  now 
and  then  caught  on  the  coast  of  America  by  the  whalers,  and 
is  known  by  the  same  name  as  when  it  was  described  by 
Dudley.  It  is  found  in  company  with  Balcena  dsarcticaj 
which  is  not  uncommon  on  the  same  coast  (see  Proc.  Acad. 
N.  S.  Phil.  1868,  p.  223).  It  is,  indeed,  remarkable  that  so 
curious  a  whale,  forming  quite  a  distinct  family  from  Balcena^ 
of  which  there  are  a  good  many  remains  in  America  from 
which  figures  could  be  easily  procured,  is  entirely  left  out  in 
a  work  professing  to  give  the  osteology  of  the  Cetacea  I 

For  the  sake  of  the  symmetry  of  the  theoretical  distribution 
of  whales,  it  is  necessary  that  there  should  be  a  species  ex- 
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tending  across  the  North  Pacific  as  the  supposed  Bakena 
biscayenna  is  said  to  extend  across  the  North  Atlantic :  there- 
fore, though  MM.  Van  Beneden  and  Gervais  doubt  the  exist- 
'ence  of  Macleayius  australienais,  of  which  there  are  cervical 
vertebrae  and,  1  believe,  many  other  bones  in  the  museum  at 
Sydney,  and  Baloena  marginata^  which  is  so  peculiar  for  the 
beauty  and  the  small  size  of  the  blades  of  whalebone  on  which 
it  was  founded,  and  of  which  we  have  now  got  the  skull, 
they  consider  established  a  species  which  they  call  Balcena 
jctpontcay  allowing  that  the  only  authority  on  which  their 
species  rests  is  a  porcelain  model  of  a  whale  received  from 
Japan,  the  existence  of  some  blades  of  whalebone  from  the 
north-west  coast,  in  the  British  Museum,  and  the  existence  of 
a  foetus  of  a  whale  in  the  museum  at  Copenhagen.  But  they 
do  not  inform  us  why  they  regard  this  foetus  as  that  of  a 
Japanese  whale,  or  give  us  any  particulars  of  how  or  whence 
it  was  obtained. 

I  do  not  mean  to  deny  that  whales  are  abundant  on  the 
Japanese  coasts ;  and  we  know  well  that  they  and  the  Ameri- 
cans and  the  English  formerly  did  carry  on  whale-fishing  in 
the  North  Pacific ;  but  I  believe  that,  instead  of  one  whale 
being  found  in  those  seas,  from  the  various  names  which 
whalers  give  to  them,  several  species  exist.  Indeed  Mr. 
Cope  notices  that  several  species,  which  he  believes  to  belong 
to  different  genera,  are  found  on  the  north  coast  of  America ; 
and  we  wait  with  anxiety  for  materials  from  the  Japanese 
(who  are  excellent  whalers)  and  from  the  American  whalers, 
to  make  us  fully  acquainted  with  the  whales  which  inhabit 
these  seas.  "  Lumping "  them  all  together  into  a  single 
3pecies,  as  has  been  done  by  these  authors,  is  certainly  not 
conducive  to  the  extension  of  science. 

I  am  very  glad  to  see  that  we  are  becoming  better  acquainted 
with  the  whales  of  the  North  Pacific ;  for  in  a  series  ofplates 
just  published  by  Prof.  Beinhardt,  in  Vid.  Selsk.  Sltrivt. 
ser.  5.  vol.  ix.  p.  1 :  Kjdbenh.  1869,  he  figures  on  pi.  1  a 
foetus,  5^  feet  long,  which  he  calls  Bakena  japonica  (Lac^p.), 
with  the  first  rib  not  split,  that  is,  single-headed,  taken  out  of 
a  whale  caught  on  the  coast  of  Kamtschatka  by  a  Danish 
whaler,  Sddring.  The  skull  and  remaining  skeleton  are  pre- 
served in  spirits  in  the  University  museum  of  Copenhagen. 
The  skuU  is  figured;  and  one  of  the  figures  is  very  interesting, 
as  showing  its  original  segmentation.  This  specimen  is  doubt- 
less the  one  quoted  by  MM.  Van  Beneden  and  Gervais,  and 
referred  to  above.  But,  unfortunately,  the  very  undeveloped 
state  of  the  skeleton  of  this  foetus  does  not  afford  us  any 
character  to  distinguish  it  from  the  other  whales. 
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The  whales  of  the  northern  part  of  the  Pacific  have  had 
names  enough  given  them : — 

1.  Baloena  KuUamochy  Chamisso  (Nov.  Acta  Natur.  tab.  7. 
fig.  1;  Bal<Bnaculammak^V23i\»A^  Zoogr.  Ross.-Asiat.  i.  p.  288 ; 
Cope,  Proc.  Acad.  N.  S.  Philad.  1868.  p.  225,  1869,  pp.  17  & 
40,  f.  4),  is  from  a  wooden  model  made  bj  the  Aleutians  as  a 
whale  of  their  seas. 

2.  Balcenajaponicaj  Lac^p^de,  M^m.  Mus.  vol.  iv.  p.  473. 

3.  Balmna  lunulata,  Lac^p.^'Mem.  Mus.  iv.  p.  475. 
These  two  are  from  Chinese  or,  rather,  Japanese  drawings. 

4.  Baloena  auatralia^  Temminck,  Fauna  Japonica,  Taf.  28 
&  29  (not  Desmoulins).  Balcena  Sieboldiiy  Graj,  Ann.  & 
Mag.  Nat.  Hist.  1864,  vol.  xiv.  p.  349.  From  a  model  made 
by  tne  Japanese  in  porcelain  clay. 

5.  Bakena  Japonica,  Gray,  Zool.  Erebus  &  Terror,  p.  15, 
tab.  1*.  f.  2.  Balcsna  alutiensisy  Meyer,  Van  Beneden  (Bull. 
Acad.  Belgique,  xx.  1866,  no.  14.)  Both  from  the  north-west- 
coast  whalebone  of  commerce,  which  is  quite  distmct  from  the 
South-Sea  whalebone,  brought  from  the  Cape. 

6.  Balmna  japonica,  Eschricht,  Vid.  Selsk.  Skrivt.  ser.  5. 
vol.  ix.  1,  1869.  From  the  skeleton  of  the  foetus  of  a  whale 
caught  on  the  coast  of  Kamtschatka. 

7.  Baloma  mysttcetus,  Cope,  Proc.  Acad.  N.  S.  Philad. 
1869,  pp.  17  &  35.  The  Bow-headed  Whale,  Scammond: 
American  whalers.     Behring's  Straits. 

These  must  include  more  than  one  species ;  and  there  can 
be  no  doubt  of  the  next  being  distinct,  for  it  is  a  Scroff  Whale. 

8.  Bhachtonectea  gloMcus,  Cope,  Proc  Acad.  N.  S.  Philad. 
1869,  pp.  17  &  40,  fig.  8.     Affophdus  glauctis.  Cope,  ibid, 
1868,  p.  225.     The  Califomian  Grey  Whale.     St.  Francisco- 
Cope  observes  that  a  species  of  Agaphelue  exists  in  the 

Kamtschatkim  seas,  according  to  Pallas,  who,  however,  de- 
rived his  information  solely  from  models  made  by  the  Aleutian 
islanders ;  he  called  it  Balmna  agamachschik.  Dr.  Cope  ob- 
serves, "  Dr.  Gray,  in  his  Catalogue  of  Whales,  truly  indi- 
cates it  as  a  genus  unknown  to  him  "  (see  Proc.  Acad.  N.  S. 
Philad.  1868,  p.  226).  Mr.  Cope's  account  of  this  whale  is 
ven^  interesting ;  and  there  are  several  remains. 

In  this  work  the  number  of  the  species  of  the  genus  is 
limited  to  five — Bakena  myeticetue,  B.  hiacayensis,  B,  japonic 
CU8,  B,  australis,  and  B.  antipodarum ;  but  the  authors  believe 
there  may  exist  another  species  that  extends  from  the  east  side  of 
the  Cape  of  Good  Hope  to  Australia.  This  theory  evidently 
has  had  considerable  influence  in  determining  what  species  they 
should  admit  as  distinct,  and  what  they  should  regam  as  varie- 
ties.   They  ignore  the  existence  of  two  species  of  whales  at  the 
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Cape,  of  two  species  which  I  have  described  as  being  found  in 
Australia,  and  the  existence  of  two  well-established  species 
which  are  found  on  the  coast  of  New  Zealand ;  to  be  sure, 
one  of  these  {Neobalcena  marffijiata),  as  if  in  opposition  to 
M.  Van  Beneden's  theory,  instead  of  being  found  in  a  belt 
between  Australia  and  the  east  coast  of  the  Cape  of  Good 
Hope,  is  common  to  West  Australia  and  New  Zealand. 

It  is  very  cm*ious  that  M.  Van  Beneden  did  not  discover 
that  my  Macleayius  australierms  is  the  Right  Whale  of 
Australia,  which  he  regards  as  at  present  unknown,  and  at 
another  place  mentions  that  it  may  probably  be  Neobalcena 
marginata^  which  has  whalebone  only  about  two  feet  long, 
whereas  the  Black  Whale  of  Australia  has  whalebone  five  or 
six  times  that  length,  or  it  would  not  be  worth  the  whalers 
collecting  for  sale.  M.  Gervais  erroneously  states  that  this 
genus  and  species  was  founded  on  an  error,  caused  by  a  pho- 
tograph ;  but  that  is  entirely  a  mistake,  caused  by  the  v^rr 
carelessness  in  compiling  to  which  I  have  before  referred.  It 
is  very  true  that  I  did  at  first  think  that  the  genus  Macleayirts 
was  peculiar  for  having  the  atlas  free  from  the  rest  of  the 
cervical  bones ;  when  I  discovered  the  error  of  this  opinion, 
and  received  additional  photographs,  I  stated,  "  but  still  the 
form  of  the  atlas  is  so  distinct  irom  any  other  known  genus  of 
Balaenidse,  that  I  believe  the  Australian  Right  Whale  will  be 
a  distinct  genus,  to  which  the  name  of  Macleayiits  may  be 
appropriately  applied,  and  it  is,  no  doubt,  a  true  Bal^ena " 
(Gray,  Cat.  Scab  and  Whales,  p.  371).  M.  Gervais  further 
says,  with  regard  to  this  whale,  "  Nous  ne  voyons  pas  de  motif 
de  ne  pas  rapporter  cette  region  cervicale  k  la  Balcena  anti-- 
podarum  en  attendant  que  Ton  ait  dcs  renseignements  pr^is 
sur  ses  caractferes  di«tinctifs ;"  but  I  think  that  if  any  one  will 
compare  M.  Gervais's  figure  of  the  cervical  mass  of  B.  anti- 
podarum^  given  in  pi.  3.  figs.  4  &  5  of  his  work,  with  the 
figures  of  the  cervical  mass  of  the  Australian  whale  figured 
in  my  Catalogue,  p.  105.  f.  10, 11,  p.  372.  f.  74,  75,  he  will  find 
that  little  reliance  can  be  placed  on  M.  Gervais's  remark.  In 
the  New-Zealand  whale  the  upper  lateral  process  of  the  atlas  is 
narrow,  like  the  same  process  m  the  Greenland  and  Mediterra- 
nean whales,  while  in  the  Australian  whale  this  process  is  par- 
ticularly high  and  wide ;  and  the  lower  lateral  processes  are 
equally  distinct  and  peculiar.  And  I  think  that  the  mass  of 
cervical  vertebrae  dredeed  up  at  Lyme  Regis,  and  figured  in 
my  '  Catalogue  of  Seals  and  Whales,'  p.  83.  f.  3,  which  M. 
Van  Beneden  refers  to  B.  hiscayensis^  and  at  the  same  time 
says  that  it  is  so  different  from  B.  mysticetusy  is  the  most  nearly 
amed  to  the  cervical  vertebrae  of  the  genus  Madeayinsy  and 
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which  I  caMMacleayius  britannicus  after  the  Mare  Britannicom 
of  the  ancient  geographers.  I  think  I  have  proved  that  M. 
Van  Beneden's  theory  of  geographical  distribution  of  whales 
is  entirely  unsupported  by  facts. 


XVIII. — Conclusion  of  the  History  of  the  Wasp  and  Rhipi- 
phorus  paradoxus,  with  Description  and  Figure  of  the  Grub 
of  the  latter.    By  Andrew  Murray,  F.L.S. 

[Plate  XJV.] 

When  I  bade  adieu  to  this  subject  some  months  ago,  I  did 
so  with  the  promise  that,  if  further  investigations  by  myself 
or  others  should  show  that  I  was  mistaken  in  the  views  I  had 
taken  up,  I  should  readily  and  handsomely  acknowledge  my 
error. 

I  have  now  to  redeem  my  promise ;  and  notwithstanding 
the  natural  reluctance  which  every  one  feels  to  acknowledge 
that  they  have  been  mistaken,  I  make  the  acknowledgment 
with  pleasure,  because  it  enables  me  to  do  an  act  of  justice  to 
one,  trie  accuracy  of  whose  observations  I  had  impugned,  and 
to  withdraw  any  doubt  I  had  expressed  as  to  their  reliability. 
Not  that  I  ever  in  the  remotest  degree  felt  or  expressed  any 
doubt  as  to  the  genuineness  of  his  observations ;  but  one  may 
be  a  very  truthful  and  yet  a  very  inaccurate  observer ;  and 
this  was  what  I  had  supposed  Mr.  Stone  to  be,  and  what  I 
am  happy  now  to  be  able  to  say  was  a  very  unjust  supposi- 
tion. Another  alleviation  to  the  wound  which  my  amour 
propre  may  be  supposed  to  have  received,  is  the  satisfaction 
of  having,  as  I  thuik,  cleared  up  if  not  all  the  unknown  and 
doubtful  points  in  the  history  of  the  insect,  at  least  those  which 
last  year  prevented  the  question  of  parasitism  being  brought 
to  a  definite  conclusion. 

Through  the  continued  kindness  of  Miss  Eleanor  Ormerod  I 
have  this  year  been  enabled  to  examine  some  combs  well 
supplied  with  Rhipiphori  at  a  less  advanced  stage  than  those 
which  I  studied  last  year,  as  well  as  to  profit  by  her  inde- 
pendent observations.  Last  year  the  Rhipiphori  were  mostly 
in  the  state  of  the  perfect  msect  or  chrysalis  before  I  saw 
them ;  and  I  did  not  then  know  the  larva.  The  one  or  two 
which  I  did  see  in  the  doubly  tenanted  cells  which  I  de- 
scribed in  my  first  paper  on  the  subject,  1  mistook  for  imma- 
ture pupae;   and  when  Mr.  Smith  showed  me  Mr.  Stone's 
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specimens  I  did  not  fully  appreciate  the  difference  between 
them  and  the  wasp-larvae,  the  spirits  in  which  they  were 
preserved  having  destroyed  much  of  their  character.  To  ap- 
preciate the  diflference  between  them  and  the  wasp-larvae — 
m  fact,  to  make  their  acquaintance  thoroughly,  one  must  see 
them  aiive  and  in  all  their  degrees  of  development. 

Mr.  Stone's  description,  too,  which  is  the  only  published 
one  we  have,  does  not  at  all  enable  one  to  distinguish  them, 
his  most  prominent  characters  being  two,  which  are  shared  by 
the  wasps  themselves — namely,  a  transparent  dark  line  down 
the  back,  and  the  contents  of  the  bodv  seen  through  the  skin 
looking  like  curds.  It  is  true  that  these  characters  are  more 
marked  in  the  Rhipiphorus  than  in  the  wasp;  but  as  they 
vary  much  in  degree  m  the  latter,  no  description,  taking  them 
for  characters,  could  ever  enable  one  who  has  not  himself 
seen  them  to  be  sure  whether  his  wasp-grubs  were  Rhipiphori 
or  not.  There  are,  however,  good  and  sufficiently  recog- 
nizable characters  by  which  to  know  them ;  and  to  enable  the 
reader  to  do  so  I  append  a  full  description,  with  figures,  which 
will  supply  this  lacxma  in  entomological  knowledge. 

The  opportunities  I  have  had  this  year  have  made  me 
thoroughly  familiar  with  them  ;  and  the  first  fact  which  I 
have  thereby  ascertained,  or  at  least  become  convinced  of,  is 
that  jBAtjptpAonwf-larvae  are  never  to  be  seen  in  open  cells. 
All  our  proposed  plans  for  feeding  and  watching  them  have 
therefore  fallen  to  the  ground.  I  have  found  them  abundantly 
in  closed  cells,  but  never  once  in  an  open  cell ;  and  the  expla- 
nation is  simply  that  the  RhtpiphoruSy  as  maintained  by  Mr. 
Smith,  Dr.  Chapman,  and  others,  is  a  parasite,  not  a  guest,  and 
that  it  only  attacks  the  wasp-grub  in  cells  where  it  has  done 
feeding  and  is  about  to  commence  to  spin  up  the  lid  of  its 
cell.  This,  no  doubt,  involves  the  admission  that  the  Rhipi- 
phorus periorms  the  extraordinary  feat  of  growing  to  its  full 
dimensions  upon  no  more  food  than  an  insect  no  longer  than 
itself.  Such  a  power  of  assimilation  seemed  to  me  incredi- 
ble ;  but,  like  many  other  facts  in  natural  history  which  at 
first  seem  to  us  incredible,  it  turns  out  not  only  to  be  true,  but 
to  be  capable  of  natural  explanation. 

In  the  first  place,  I  believe  that  I  have  seen  the  Rhipiphori 
in  every  stage  in  the  closed  cell,  from  the  egg  to  the  perfect 
insect.  As  to  the  egg  and  earliest  stage,  I  express  myself 
with  a  certain  amount  of  diffidence,  because  I  have  only  one 
observation  of  it  to  rely  on ;  and  although  in  an  ordinary  case 
that  might  be  sufficient,  especially  where  I  have  the  specimen 
preserved  in  spirits  to  show  as  api^jttstificcUivej  it  is  neces- 
sary in  dealing  with  these  insects  to  proceea  with  extra  caution, 
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because  in  the  allied  genera  Melol^  and  Sitaris  the  larva  has 
been  ascertained  to  go  through  some  extraordinary  evolutions 
in  its  earlier  stages,  and  at  first  to  appear  in  a  very  different 
form  from  that  which  it  ultimately  assumes. 

According  to  M.  Fabre,  the  only  naturalist  who  has  yet  ob- 
served these  changes  in  Sitans,  its  life-history  has  eleven 
events : — 

1.  The  egg  is  laid  in  the  ^Ueries  of  the  Anthophora. 

2.  A  little  larva  is  hatched  with  six  serviceable  legs,  which 
remains  in  its  birthplace  without  food  or  change  of  size  from 
October  to  April. 

3.  In  April  it  becomes  active  and  attaches  itself  to  the 
males  of  Anthopkora  when  they  emerge  from  their  cells,  which 
they  do  before  the  females. 

4.  From  the  male  it  passes  to  the  female  Anthophara. 

5.  From  the  female  it  passes  to  its  ege,  on  which  it  springy 
as  the  female  lays  it  on  the  surface  of  the  honey  on  which  it 
was  to  feed,  where  it  sits  as  cm  a  raft. 

6.  It  then  eats  up  the  egg,  which  takes  it  eight  days. 

7.  Seated  on  the  empty  shell,  Boating  on  the  honey,  it  now 
undergoes  a  metamorphosis  from  its  previous  slim  active 
carnivorous  form  to  a  white  fleshy  grub,  which  is  no  longer 
carnivorous,  but  feeds  on  honey,  and  is  so  organized  as  to  float 
on  the  surface  of  the  honey,  mouth  below,  spiracles  above. 

8.  After  the  honey  in  the  cell  is  done,  it  changes  its  skin 
and  passes  into  something  under  a  corneous  envelope  like  the 
pupa  of  a  fly. 

9.  It  moults  again  and  once  more  resembles  its  second 
stage  (I  presume  the  grub-state ;  but  as  it  is  only  said  to  re- 
semble it,  not  to  revert  to  it,  there  may  be  some  difference  in- 
tended :  nothing  is  said  as  to  its  food  or  feeding  in  this  stage). 

10.  It  then  passes  into  the  ordinary  pupa-state. 
11th,  and  lastly.  It  becomes  the  perfect  insect*. 
Without  giving  absolute  faith  to  all  these  changes,  there  is 

obviously  something  suflSciently  mysterious  in  the  early  life  of 
all  these  creatures  to  require  great  care  in  our  observations, 
and  that  we  should  mention  every  circumstance  that  strikes 
us,  whether  we  are  certain  of  its  relevancy  or  not. 

Keeping  this  in  view,  I  speak  with  extreme  caution  and, 
even,  doubt  of  the  egg  and  the  earlier  stage  of  the  Bhijnpko- 
ru8.    What  I  observed  was  this  : — 

In  examining  the  closed  cells  of  a  piece  of  Khipiphorized 
comb,  I  found  the  easiest  way  of  opening  them  and  getting  a 
view  of  their  interior  was  by  tearing  out  the  sides  instead  of 

•  See  account  of  M.  Fabre'e  writings  in  '  Natural  History  Reyiew/ 
1862,  p.  129,  from  which  I  have  taken  my  infonnation. 
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clipping  off  the  lids  of  the  cells.  On  so  opening  them  I  usually 
pulkd  out  the  larva  inside ;  and  in  many  I  found  the  Rhiptpho- 
rtt«-larv»  in  various  stages,  higger  or  smaller  than  the  wasp- 
grub,  as  the  case  might  oe ;  and  the  Rhipiphorus  is  so  firmly 
attached  by  its  mouth  to  the  wasp-grub,  that  both,  as  a  matter 
of  course,  came  away  together  as  one  body.  In  one  cell,  how- 
ever, it  was  not  so.  In  it  I  saw  what  appeared  a  very  minute 
RhipiphontaAaiytk.  in  the  usual  position  of  these  creatures 
(lying  across  the  throat  of  the  wasp-grub).  On  pulling  out  the 
wasp-grub,  the  Rhipiphani8-laxYSL  did  not  in  this  instance 
come  with  it ;  it  stretched  a  little,  as  if  there  were  two  points 
of  adhesion,  one  to  the  wall  of  the  cell,  the  other  to  the  wasp- 
grub  ;  and  as  I  withdrew  the  latter  the  adhesion  to  it  gave 
way,  and  the  Rhipiphorus  remained  adhering  to  the  cell-wall 
dose  below  its  lip  (see  Plate  XIV.  fig.  1).  It  collapsed  back 
upon  it  and  assumeii  a  somewhat  irregular  rounded  form,  and 
seemed  attached  to  the  cell- wall  by  a  broad  pedicel  (fie.  2). 
It  strikes  me  that  this  may  have  been  the  Rhipiphorus  m  an 
intermediate  state  between  the  egg  and  the  larva — still  egg  at 
the  base,  and,  as  such,  adhering  to  the  place  on  which  it  was 
laid,  but  struggling  into  life  at  the  head ;  and  possibly  the 
mandibles  had  already  appeared  and  made  some  slight  inci- 
sion in  the  hide  of  the  big  wasp-grub,  although  I  could  make 
out  neither  mandibles  nor  incision.  In  the  wasp  and  in  many 
other  insects  (as  the  flies  for  example),  probabljr  in  all  that 
have '  flexible  skins,  the  eggshell  is  not  broken  in  hatching, 
but  becomes  the  first  skin  of  the  larva.  The  stretching  of  this 
olgect  and  its  adhesion  to  the  grub  is  the  only  ground  I  have 
for  supposing  it  to  be  any  thing  but  simply  the  egg ;  that 
adhesion  and  consequent  stretching  might  have  been  due 
mo^y  to  the  continuity  of  the  two  soft  bodies  touching  each 
other.  Now  that  they  (both  grub-cell  and  egg)  have  been  a 
fortnight  in  spirits,  the  egg  is  merely  a  little  round  white  dot 
about  the  size  of  a  pin's  head,  still  adhering  to  its  place  on  the 
cell-wall.  At  first  I  thought  I  could  trace  something  like 
the  lineaments  of  the  larva  through  the  ^gshell  or  skin ;  but 
that  was,  perhaps,  imagination. 

K I  am  right  in  the  interpretation  of  this,  the  egg  is  laid, 
not  on  the  body  of  the  wasp-grub,  but  on  the  wail  of  the 
cell  iust  within  its  lip.  The  usual  position  of  an  egg  laid 
by  the  wasp  is  shown  in  fig.  16. 

How  long  it  remains  ill  the  egg-form  before  attacking  the 
wasp-grub,  I  do  not  know.  The  specimen  above-mentioned 
must  have  been  laid  at  least  two  days  before  it  reached  me. 
It  cannot  remain  very  lone,  however,  before  being  hatched ; 
for  it  is  a  very  common  characteristic  of  the  closed  cells  in 
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which  the  Bhtptpkori  are  to  be  found  that  the  lid  of  the  cell 
has  a  hole,  or  a  thin  spot,  or  other  defect,  in  the  middle :  it 
is  not  always  observable,  nor  perhaps  even  in  the  majority 
of  instances ;  but  still  it  is  so  very  often,  and  I  believe  the 
lid  in  the  Rhipiphorized  cells  is  never  so  strong  as  in  the 
others.  The  explanation  of  it  seems  to  be,  that  the  Bhipt- 
pkoT^S'gmh  attacks  the  wasp-grub  before  it  has  completed 
its  lid,  and  does  it  sufficient  injury  to  prevent  its  properly 
finishing  it.  Where  the  lid  has  been  finished  at  all,  the  e^g 
has  probably  been  laid  just  before  the  grub  be^n  to  spin 
up ;  where  it  is  unfinished,  it  may  have  been  laid  a  day  or 
two  before. 

This  imperfection  of  the  lid  is  of  essential  advantage  to  the 
Rhipiphorus  afterwards.  I  think  in  one  of  my  former  papers 
I  drew  attention  to  the  fact  that  the  perfect  insect  made  its 
way  out  of  the  cell  in  quite  a  different  fashion  from  the  per- 
fect wasp.  The  wasp  cuts  its  way  out  through  the  parch- 
ment-like lid  with  its  strong  mandibles ;  but  the  mandibles  of 
the  perfect  Rhipiphorus  are  small,  weak,  and  inadequate  to 
the  purpose,  and  it  never  uses  them ;  it  bursts  its  way  through 
by  main  force,  pushing  the  crown  of  its  head  against  the  ud 
until  it  gives  way.  If  the  lid  were  of  normal  strength,  the 
Rhipiphorus  might  never  get  out,  but  die  entombed  in  the 
chest  in  which  it  had  incautiously  allowed  itself  to  be  locked  ; 
and  the  lid  would  be  of  normal  strength  if  the  egg  of  the 
Rhipiphorus  were  not  soon  hatched  and  the  wasp-grub  at- 
tacked before  the  lid  is  completed.  Possibly  the  increased 
heat  caused  by  the  closing  the  cell  may  start  the  egg  more  ra- 
pidly than  would  otherwise  have  been  the  case,  so  that  it 
will  be  hatched  as  soon  as  every  thing  is  ready  for  it.  It  is 
an  instance  of  adaptation  of  mode  of  life  to  subsequent  require- 
ments, which  looks  very  analogous  to  adaptation  of  structure 
to  purpose. 

In  the  next  place  I  found  a  number  of  instances  where  the 
RhipiphoruS'tg^  had  apparently  only  quite  recently  become  a 
grub.  In  two  instances  it  was  lying  across  the  vertex  of  the 
wasp-grub,  as  shown  in  fig.  3 ;  but  more  generally  it  fastens 
itself  obliquely  across  the  breast  or  shoulder,  as  a  woman 
carries  a  child,  as  in  fig.  4,  sometimes  lying  to  one  side, 
sometimes  to  the  other,  but,  so  far  as  I  have  noticed,  the  head 
always  over  or  to  the  shoulder  (baby-fashion),  and  the  tail 
to  the  tail  (see  fig.  4). 

The  effect  of  this,  I  may  observe  in  passing,  is  to  keep 
the  grub  with  its  head  towards  the  mouth  of  the  cell,  a  posi- 
tion it  could  not  have  obtained  had  it  commenced  its  repast 
with  its  head  to  the  tail  instead  of  to  the  shoulder.     This  at- 
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titade  it  could  not  maintain  if  it  ate  the  grub,  that  is,  tore  it 
in  pieces  and  masticated  it ;  but  it  does  not  do  that ;  it  sucks  it, 
ana  never  removes  its  mouth  from  the  spot  on  which  it  first 
fastened.  As  it  sucks  it  increases  in  size,  and  the  volume 
of  the  wasp-grub  diminishes,  and  the  skin  contracts  and 
shrivels,  keeping  the  victim  always  at  the  mouth  of  the  para- 
site. So  marked  is  this  shrivelling,  that  latterly^  in  opening 
the  sides  of  the  cells  in  search  of  Rhipiphori^  I  could,  the 
moment  I  got  a  glance  at  the  texture  of  the  body  of  the 
wasp-grub,  and  before  I  saw  the  RhipiphoruSy  always  tell 
whether  it  had  been  attacked  by  one  or  not.  When  not  at- 
tacked, the  wasp-^rub  has  a  certain  amount  of  glistening 
plumpness,  althougn  not  quite  so  much  as  the  feemng  larva 
m  open  cells.  After  it  has  been  attacked,  it  becomes  duller 
and  opaque  or  finely  shagreened,  as  it  were,  and  a  little  more 
yellowish. 

The  rate  at  which  the  Rhtpipkania  consumes  the  wasp- 
grub,  although  very  rapid,  is,  according  to  my  observation, 
not  quite  so  much  so  as  in  the  instance  recorded  by  Mr. 
Stone.  The  nest  came  into  our  possession  on  the  27th  of 
July.  On  the  28th  I  only  found  one  egg  (as  above-men- 
tioned) ;  all  the  rest  were  hatched,  most  of  them  very  recently, 
the  smallest  being  about  a  line  in  length.  On  the  31st  of 
July  the  smallest  were  nearly  3  lines  in  length.  On  the 
2na  of  August  something  went  wrong  with  my  specimens, 
and  they  made  no  further  progress ;  they  began  to  shrivel  ana 
change  colour,  and  I  bottled  them  ;  but  uom  watching  the  more 
advanced  specimens  when  fresh,  I  saw  that  after  they  have 
become  larger  than  their  victim  their  progress  is  more  rapid 
than  before.  That  represented  in  figs.  5,  6,  and  7,  from 
which  the  relative  size  may  be  estimated,  had  completely 
consumed  its  victim  on  the  third  day  thereafter,  but  not  on 
the  second. 

I  cannot  say  how  far  the  unnatural  condition  in  which  my 
specimens  were  may  have  retarded  the  progress  of  the 
feeding ;  at  first  it  did  not  seem  to  affect  them ;  but,  judging 
from  what  I  saw.  I  should  say  that  from  eight  to  ten  days 
would  be  the  ordinary  time  that  the  Rhipiphortis  takes  to  con- 
sume its  victim  ;  and  adding  three  or  tour  days  for  the  egg, 
the  whole  business  would  seem  to  take  about  a  fortnight. 

As  the  RhipiphoTua  sucks,  the  wasp-grub  at  last,  to  all  ap- 

Cance,  entirely  vanishes.      It  does  not  do  so  absolutely, 
ever ;  for  if  the  chin  of  the  mature  -HAi]ptpAon^-grub,  now 
solitary  by  itself,  be  lifted  up  from  its  breast  (on  which  it  con- 
stantly rests),  there  will  be  found  (at  least,  I  have  found  it  in  all 
my  experiments)  a  tiny  scrap  of  yellowish-brown  animal  matter, 
Ann,  &  Mag.  N.  Hist.  Ser.4.   Vol.yi.  14 
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in  which,  under  the  microscope,  are  to  be  distingoiBhed  a  pair 
of  waap-grub's  mandibles.  It  is  the  nnconsumed  part  of  the 
skin,  and  doubtless  what  Mr.  Stone  saw,  instead  of  the  exuriss 
of  former  tenants  adhering  to  the  tail  as  I  had  supposed. 

I  do  not  think  the  above  facts  are  explicable  on  any  other 
yiew  than  that  I  have  above  stated ;  and  it  removes  or  explains 
many  other  difficulties  which  I  last  year  thought  uusurmount- 
able.  On  looking  back  at  the  arguments  I  then  used,  they 
still  seem  to  me,  for  the  most  part,  sound,  all  but  the  premises. 
These  unhappily  have  the  slight  defect  of  being  erroneous,  I 
started  by  assuming  that  where  two  eggs  were  found  in  a 
wa^'s  cell,  one  of  tnem  must  belong  to  the  wasp,  the  other  to 
the  Rhiptphorm ;  and  I  reasoned  out  its  life-history  as  a  ne- 
cesaity  from  that ;  and  were  that  so,  I  still  think  it  was  a 
necessary  course  of  life.  But  I  now  see  that  the  two  eggs  have 
nothing  to  do  with  the  Rhiviphartis ;  they  are  both  wasp's  (a 
mere  instance  of  misplacea  zeal  on  the  part  of  the  wasp- 
mother),  of  which  one  is  hatched,  the  other  dies.  No  double 
tenancy,  I  venture  to  say,  ever  occurs  except  when  a  Rhi^ 
piphoma  is  pres^it.  The  instance  of  a  reversed  grub  to 
which  I  drew  attention  in  my  first  paper,  which  I  then 
thought  might  be  connected  with  Rhipivhorij  does  not  now, 
with  our  iiesh  information,  seem  to  belong  to  it.  Its  ex- 
planation is  still  to  seek;  but  of  the  other  facts,  the  only 
one  which  seems  to  require  explanation  is  how  the  Rhimpho^ 
m^-grub  can  grow  as  big  as  a  wasp  upon  no  more  fooa  than 
the  body  of  a  aiugle  wasp-grub.  The  explanation  seems  to 
be  this.  The  wasp-grub  has  already  assimilated  all  tiiat  is 
necessary  to  make  a  body  of  the  bulk  of  a  Rhiptpharua.  The 
materials  needed  by  both  are  the  same.  AU  that  is  wanted, 
then,  is  that  the  Rkipiphorus  should  build  up  its  frame  of  the 
matter  already  assimilated  by  the  wasp ;  ip  other  words,  it 
transfers  the  assimilated  matter  into  a  new  shape,  and  no 
more.  It  is  an  extreme  instance  of  what  we  know  m  our  own 
c*se.  We  require  a  vastly  greater  amount  of  vegetable  matter 
for  food  than  animal  matter,  and  simply  because  the  latter 
is,  in  a  great  measure^  ready  assimilated  to  our  hand.  It 
must  be  tne  same  principle  carried  to  its  extreme  that  enables 
the  Rhtpipkorua-'gruh  to  do  so  much  upon  so  little :  and  in 
proof  of  this  I  may  note  that  it  makes  almost  no  excretions ;  a 
little,  very  little,  scrap  of  yellowish-brown  jelly,  scarcely  larger 
than  two  pins'  heads,  resting  on  the  abdomen  is  all  that  has 
dropped  from  it  in  the  whole  course  of  its  life. 

The  fact  that  the  Rhipiphori  which  come  out  of  the  queens' 
cells  are  (like  the  queen  wasps)  larger  than  the  other  Rhipir- 
phoriy  but   indifferently  male  and  femde,  is  doubtless  an- 
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other  phase  of  the  same  phenomenon.  They  have  had  more 
to  feea  npon ;  and  as  apparently  thej  assimilate  or  remodel 
almost  the  whole  of  the  stuff  m  the  wasp-grub,  their  bulk 
bears  a  relative  proportion  to  the  amount  ot  food  consumed. 

Description  of  Larva  ^Rhipiphorus  paradoxus. 

In  its  earlier  sta^  it  is  almost  crystalline  and  transparent ; 
as  it  grows  older  it  becomes  like  nighly  polished  cream-co- 
loured marble  (especially  on  the  abdomen),  except  a  longitu- 
dinal stripe  up  the  back,  which  remains  transparent  and  aUows 
the  eye  to  penetrate  into  the  interior  of  the  body  between  the  two 
nDK>re  solid  sides — ^giving  it,  when  alive,  as  it  were  the  appear- 
ance of  a  dark  stripe.  W  hen  preserved  in  spirits,  this  line  of 
thinner  skin  sinks  and  shrinks,  so  as  to  make  a  furrow ;  but 
when  alive  the  fiirrow  is  only  apparent,  not  real.  Looking 
through  this,  and  generally  tlmm^  the  skin,  when  the  insect 
is  alive,  a  conglomeration  of  shifting  curd-like  matter  is  to  be 
seen,  very  much  as  in  the  wasp,  only  whiter  and  more  solid. 

At  first  its  head  is  not  so  much  inclined ;  but  in  the  per-' 
feet  larva  it  ia  bent  down  up(m  its  breast.  Its  form  has  grown 
into  the  attitude  which  its  continued  position  in  feeding  has 
prescribed  for  it.  Figs.  8  and  9  show  its  attitude  at  these  re- 
spective periods.  When  full-grown,  the  head  cannot  be  forced 
hack  or  the  insect  made  to  lie  fiat  on  its  face,  being  tied  down, 
as  it  were,  by  the  thoracic  segments  being  shorter  on  the 
underside  than  on  the  upper. 

The  whole  body  is  soft  and  concolorous,  and  when  mature 
is  about  5  lines  in  length.  It  consists  of  thirteen  segments ; 
but  the  two  anal  segments  are  scarcely  distinguishable  from 
each  other,  and  in  some  cases  the  three  last  may  be  confounded 
as  one. 

The  head  is  very  small,  projecting  like  a  knob  from  the  first 
thoracic  sclent.  It  isso  small  that  it  might  be  mistaken 
for  a  large  labrum. 

There  are  no  ocelli  or  eyes,  but  a  faint  almost  imperceptible 
narrow  subcutaneous  streak  of  brown  indicates  (as  in  the  wasp- 
erub.  but  not  uearly  so  distinctly  as  in  it)  the  inner  margin  of 
Sie  rature  eye.  There  is  a  faint  longitudinal  whitish  line 
running  up  the  middle  between  them. 

The  labrum  is  rounded  and  tumid  at  the  apex ;  when  seen 
from  below,  it  is  obtuse  (see  figs.  10  &  11). 

The  mandibles  are  round  and  stout  at  the  base,  rapidly  ter- 
minating in  a  very  obtuse  awl-shape  with  a  very  sharp  and  mi- 
nute point,  which  is  not  central,  but  more  to  the  froat  than 
the  middle. 

14* 
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There  are  no  maxillae. 

There  are  no  antennae  or  indication  of  antennae. 

There  are  no  palpi  or  indication  of  palpi. 

The  labium  is  not  defined. 

The  thorax  is  rather  developed  and  bears  on  each  segment 
on  each  side  of  the  dorsal  line  a  prominent  round  crystalline 
knob  with  an  accessory  external  addition  on  the  last  two  seg- 
ments. The  first  segment  is  turned  vertically  downwards, 
the  second  is  obliquely  placed ;  the  last  is  horizontal  at  the  top, 
where  the  head  is  in  most  other  insects. 

Each  segment  of  the  thorax  bears  two  short  legs — those 
on  the  first  segment  the  smallest,  on  the  last  the  largest. 

The  legs  consist  of  three  short  rapidly  tapering  segments. 
They  are  very  short,  very  obtuse,  each  segment  diminishing 
as  it  proceeds  from  the  bodjr,  and  all  starting  from  the  swollen 
rounded  mammiform  margins  of  the  thoracic  segments.  The 
underside  of  the  thorax  is  concave. 

The  segments  of  the  abdomen  (with  the  exception  of  the 
last  two)  are  very  deeply  and  distinctly  separated ;  the  first 
segment  has  dorsal  knobs  like  the  preceding  thoracic  segment, 
as  large  but  not  so  crystalline  ;  the  second  segment  has  only  an 
indication  of  them ;  the  rest  are  without  them.  Down  the 
back  runs  the  transparent  septum  already  spoken  of.  The 
stigmata  are  very  well  marked!,  lying  in  a  pit  a  little  behind 
the  hollow  between  the  segments  on  each  side  of  the  back 
near  the  margin.  In  the  hollow  itself,  just  in  front  of  the 
stigmata,  is  another,  similar  pit.  On  the  underside  of  the 
abdomen  the  segments  are  more  or  less  interrupted  in  the 
middle :  on  each  side  of  it  there  is  a  pit  in  the  hollow  as  on 
the  back.  The  last  two  segments  are  short,  scarcely  divided, 
and  slightly  reverted. 

It  is  unnecessary  to  describe  the  pupa,  which  is  merely  a 
colourless  undeveloped  phantom  of  the  perfect  insect,  more  or 
less  like  it  the  nearer  it  is  to  exclusion. 


EXPLANATION  OF  PLATE  XIV. 

I^.  1.  Section  of  closed  cell  with  lid  torn  off,  showing  what  I  suppose 
to  be  an  egg  of  JRhiptphorus  near  the  mouth  (slightly  magnined). 

Ftp,  2.  The  supposed  egg  in  ng,  1,  more  maffnified. 

JF^.  3.  Wasp-grab  taken  from  a  closed  cell,  with  a  young  Ithipiphorus 
fastened  across  its  head. 

JFl^.  4.  Wasp-grab  taken  from  a  closed  ceU,  with  a  -jorxnglthwiphoruam 
its  most  usual  position,  lying  fastened  across  its  breast  Uke  a  baby. 

I^,  6.  Jthiniphorus  with  wasp-grub  nearly  consumed;  side  viewj  mag- 
nified four  times. 

Mp.  6.  The  same ;  three-quarters  front  view. 

Ikff.  7.  The  same ;  three-quarters  back  -view. 
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Fig.  8.  Mature  JRA^/^AortM-larva  after  it  has  finished  eating  the  grah ; 

side  view ;  magnified  seven  times. 
Fig,  9.  The  same ;  front  view :  magnified  seven  times. 
Fiff,  10.  Head  of  Ehipipharus'larvti,  much  magiiified. 
JF^g,  11.  The  same,  looking  down  on  mouth,  suU  more  magnified. 
Fig,  12.  Mouth,  showing  mandibles  looked-at  end  on. 
Fig.  13.  Mandible,  side  view. 
Fig.  14.  Legs,  much  magnified. 
Fig.  15.  The  same,  still  more  magnified. 
Fig.  16.  Cell  of  wasp,  showing  ordinary  position  of  wasp's  egg. 
Fig.  17.  Wasp-grub ;  back  view ;  ma^fied  four  times. 
Fig.  18.  The  same ;  side  view ;  magnified  four  times. 


XIX. — On  same  new  or  ItUle-knoton  Shells  &c.  of  the  Crag 
Formations.    By  Alfred  Bell. 

Having  in  the  course  of  the  last  few  years  succeeded  in  ob- 
taining from  the  Upper  Tertiaries  of  Great  Britain  a  consider- 
able number  of  species  of  shells,  Echini,  &c.  that  have  not  yet 
been  recorded,  the  following  list  of  those  procured  from  the 
dififerent  Crags  may  be  useful  to  others  who  are  interested  in 
the  study  of  these  deposits. 

Those  species  marked  thus  ♦  are  new  to  the  Crag  fauna  (and 
will  be  figured  shortly  from  these  or  other  specimens) ;  the 
others  are  simply  new  to  the  strata  to  which  they  are  referred. 

The  terms  C.  C,  R.  C,  N.C.,  Chil.  ser.  are  used  as  contrac- 
tions of  Coralline  Crag,  Red  Crag,  Norwich  CJrag,  and  the 
Chillesford  series  respectively. 

Helix  hispiday  Linn^.     R.  C.    Butley. 

*Melamjmsfustfo7'miSyWoodyMS.  (n.  sp.).    Shell  cylindrically 
fusiform,   smooth;    spire  pointed,  nnely    striated  length- 
wise ;  whorls  6-7,  columellar  plaits  or  folds  2 ;  teeth  on 
inner  side  of  outer  lip  2.     Long.  ^  in. 
Loc.  N.  C.   Thorpe,  SuflFolk. 

Murex  erinojceus.^  L.  K.  C.  Butley.  This,  a  specimen  from 
Harwich  (recorded  by  Mr.  Webster),  and  another  from  the 
N.  C,  Bramerton,  are  the  only  shells  of  this  species  men- 
tioned as  having  been  found  in  the  Crag.  The  former  shell 
(a  fragment)  is  now  in  the  Mus.  Pract.  Geol.,  Jermyn  St. ; 
both  the  others  are  lost. 

Columbella  sulcata.  Sow.     C.  C.   Sutton. 

*Admete  Reedii,  Bell  (n.  sp.).  Shell  ovately  fusiform;  whorls 
6-7,  obtusely  angulated  towards  the  top,  forming  a  shoul- 
der ;  spire  tapering,  suture  slight ;  inner  lip  reflected ;  plaits 
on  columella  indistinct,  finely  striated ;  costce  hardly  per- 
ceptible. Long.  VV  inch. 
Loc.  C.  C.  Orford.    One  specimen  in  the  collection  of  W. 
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Beed,  Esq.,  of  York,  and  another  in  that  of  E.  CaveU,  Esq.^ 
Saxmundham.  are  all  that  I  have  seen  of  this  handsome 
shell. 

Pyrula  reticulataj  yar.  eanceUata^  Ghrateloup.  B.  C.  Foxhall^ 
Waldringfield. 

Fustta  aUunij  Wood.  The  same  as  Bticcinum  cretaceumy'ELeeve. 
Hob.  Canada.  Labrador,  &c  Specimens  from  the  Canadian 
Postglacial  Clays  present  the  same  decorticated  appearance 
as  the  Crag  shells. 

gracilis^  Da  Costa.  The  Crag  shell  has  been  referred  by- 
Mr.  Jefireys  to  an  American  form  which  he  proposes  to  call 
F.  curtuSf  a  name  already  assigned  to  an  Eocene  species. 
As  the  American  shell  (Jr .  islandicus  of  Grould,  not  Chem- 
nitz) is  not  known  to  be  living  elsewhere,  I  would  saggest 
the  name  F.  amertcanus  as  being  a  suitable  one  for  it, 
leaving  the  Crag  shell,  from  which  it  differs  in  many  points, 
its  provisional  name  till  its  affinities'  are  better  worked  out. 
Mr.  Leckenby  possesses  a  fragment  of  a  FustAs  identical 
with  F.  amertcanus  J  obtained  from  the  Bridlineton  Crag. 

*FJeJreysianuSy  Fischer.  K.  C.  Walton?  (\\^)od),  Wald- 
ringfield and  outton.  Unfortunately  most  of  the  Crag  Fust 
(of  the  gracilis  type)  have  lost  their  apices  and  part  of  the 
outer  coating,  rendering  their  correct  assignation  veiy  per- 
plexing. 

♦ LargiUiertij  Petit.  R.  C.  Sutton.  Hob.  Newfound- 
land. 

♦ Sarsii,  JeSreys.     R.  C.  Waldrinfffield. 

♦ ^optWt/M*,  Alder.     Bridlington  Crag.    (Brit  Mus.) 

Buccinopsis  Dalei.  Sow.     Chil.  ser.     Easton  Bavent. 

♦ pseudo-Dalei,  Wood,  MS.   (n.  sp.).      Shell  somewhat 

resembling  B.  Daleij  ventricose,  tumid,  thick,  smooth,  or 
nearly  so ;  base  of  outer  lip  expanding :  pillar  lip  twisted, 
curving  outwards  at  base  and  reflectSi;  canal  short  and 
open ;  whorls  4-6  (apex  concealed  by  nullipores).  Long. 
2f  in.,  lat.  l|.. 
Loc.  C.C.  Orford. 

In  a  very  large  series  ofB.  Dalei  from  the  C.  &  R.  Crags 
I  am  unable  to  find  a  specimen  similar  to  the  above ;  and 
Mr.  Leckenby  has  seen  nothing  to  which  it  can  be  compared 
amongst  the  recent  shells  of  the  same  species,  of  which  he 
has  a  large  number. 

^Buccinum  ciliatum,  Fabr.     R.  C.   Butley. 

• ffrotnlandicum,  Chemnitz.     R.  C.    Butley. 

• glaciahy  Chemnitz.     Near  Woodbridge.   (Acton  Coll.) 

Nassa  conglobata.  Brocchi,  =  Desmoulea  abbrevicUa.  Gray. 
ffab.  West  Africa. 
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Nasm  propinqtuiy  Sow.^^N.  trtvittata^  Say.   Hob.  North-east 

America.    Chil.  ser.   Easton  Bavent. 

reticosay  Sow.    Chil.  ser.   Eaaton  Barent. 

♦ variahilisy  Phil.     R.  C.   Butley  (?  var.  Cuvieriiy  Pay- 

raudeau). 
Terebra  canalis^  Wood.     R.  C.    Waldringfield. 
Defrancia  linearis,  Mont     R.  C.    Butley. 

PAtftcrrf,  Michaud.    R.C.   Walton. 

♦ hystrixy  Jan,     R.  C*   Walton. 

^Pleurotoma  i€eviaatay   Phil.     R.  C.    Walton.      The  shell 

figured  under  this  name  in  the  Mon.  Crag  Moll,  is  of  an- 
other species. 
intartay  BrocchL    This  may  be  the  P.  caUoaa^  Eaener. 

Hob.  Senegal. 

♦ pyramidalisy  ^triSm.     N.  C.    Thorpe,  SuflFolk. 

rujUj  Mont.    R.  C.    Butley. 

♦ violacea^y  Mighel  et  Adams.     N.  C.    Thorpe,  SuflFolk. 

*Cypr(Ba  clertonensisy  Michelotti.     R.  C.  Waldringfield. 
Natica  catenoideSf  Sow.     C.  C.    Sutton.      Chil.  ser.   Easton 

Bavent. 

cirrijbrmisy  Wood.     R.  C.    Sutton  and  Waldringfield. 

occltisay  Wood.   R.  C.  Butley.    N.  C.  Norwich.     Chil. 

ser.   Easton  Bavent. 
^Amauta  candiday  MoUer.     R.  C.   Butley. 
PyramideUa  Icevittsaday  Wood.     R.  C.    Walton. 
Odostomia  acutay  Jeffreys.     R.  C.   Walton. 

conoideay  Brocchi.     R.  C.   Walton. 

Chemnitzia  costariay  Wood.     R.  C.    Butley. 

densecostatay  Phil.     R.  C.   Walton. 

*Eulimella  acicuuiy  Phil.     R.  C.   Walton. 
^EuliTna  distortay  Deshayes.     R.  C.    Walton. 

♦ intertnediay  Cantraine.     R.  C.   Walton. 

Triforis  granoaay  Wood,  =  Cerithium  boreahy  M^And.,  =«  C. 

ifacandreiy  Beck.     Hah,  Norway.     R.  C.    Walton. 

perversay  Linnd.     R.  C.    Walton. 

*  Cerithium  reticulatum,  Da  Costa.     R.  C.   Walton. 

trilineatuniy  Phil.     R.  C.    Walton. 

Cerithicpsis  metaxay  Delle  Chiaje.     R.  C.   Walton. 
Aporrhais  pes-pelecaniy  Linn^.     N.  C.   Thorpe,  SuflFolk. 
*Scalaria  pamdo-scalarisy  Brocchi.      Chil.  ser.     Sudboum, 

near  Orford. 

stibulatay  Nyst.     R.  C.   Walton. 

♦ Turtonisy  Leach.     Chil.  ser.    Sudbourn,  near  Orford. 

varicosay  Lamarck.     R.  C.    Walton,    Waldringfield, 

Sutton,  &c. 
Riasoa  Stefanisiy  JeflBreys.     R.  C.   Walton. 
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Rissoa  zedandicaj  Mont.     R.  C.   Walton,  Waldringfield. 

*  Trochus  grantUatuSj  Bom.     R.  C.   Walton,  Batley.  &c. 
^Fissurella  costaria^  Basterot.     C.  C.  Sutton.     R.  C.   Wald- 
ringfield. 

*Puncturella  noachinay  Linn^.     C.  C.    Sutton. 

*Capulus?  incertusy  Bell  (n.  sp.).  Shell  forming  a  flattened 
cone,  with  depressed  and  overhanging  apex,  which  is  nearly 
on  a  level  with  the  margin.  Volution  twisted,  inclining  to 
the  right.  Opening  tnmcated  (with  a  slight  inflexion)  on 
the  right  side ;  left  side  expanded,  sloping  downwards  from 
the  top  to  the  centre,  and  thence  contracting  towards  the 
base.  Sculpture  6-9  strong  ribs  or  flexures  on  the  left  side, 
curving  lengthwise  and  downwards  from  the  apex.  Sur- 
face finely  striated  all  over ;  lines  of  growth  very  distinct. 
Long.  1-J-  in.,  lat.  -{-}-  iu. 
Loc.  R.C.  Waldringfield. 

Two  or  three  specimens  are  all  that  I  have  seen  of  the 
above  shell,  all  being  about  the  same  size.  This  species 
and  Capulus  militarise  var.  jpartim-sinuosusj  Wood,  also 
strongly  flexured  or  nbbed,  probably  belong  to  the  genus 
Brocchtay  Bronn  (type  Patella  sinuosay  Brocchi),  also  with 
these  same  flexures  on  the  left  side,  but  running  in  a  con- 
trary direction.  Mr.  Wood's  suggestion  that  these  are 
caused  bv  the  shell  adhering  to  a  Jrecteuy  appears  to  me  in- 
admissible, because  the  flexures  are  always  in  each  species 
in  one  direction. 

Capulus  obliquusy  Wood.     C.  C.    Orford. 

Lepeta  cceccty  Muller.     R.  C.   Walton. 

♦ulcteon?  Eiheridgiiy  Bell  (n.  sp.).  Shell  elongated,  scalariform 
or  turreted,  thin,  smooth,  apex  reversed ;  whorls  6-6 ;  inner 
lip  with  one  strong  fold  on  the  base  of  the  columellar  lip. 
Long.  -At  inch.  R.  C.  Walton.  Of  this  elegant  little  shell 
I  have  obtained  but  two  specimens. 

Bhynchonella  psittaceay  Chemn,     R.  C.    Sutton. 

*  Ostrea  cristatayBom.     C.  C.    Sutton. 

♦ cochleary  PoU.    C.  C.  (Jeflrevs).    R.  C.  Waldringfield. 

Anomia  patelliformisy  Linnd.  Chil.  ser.  Sudboum,  near  Or- 
ford. 

Pecten princ^Sy^yr.  R. C.  Waldringfield.  Chil. ser.  Tarn 
Hill. 

•-^ — ;  Westendcrpianusy  Nyst.     R.  C.   Waldringfield. 

Hinnites  giganteuSy  Carpenter,  =  H.  Cortesyii  (Crag  Moll.). 
R.  C.   Trimley. 

IA7nopsispygm(jeayV\ii]i^m,     R.  C.   Walton. 

Nucula  nucieusy  Linn^.     K.  C.   Butley. 

Ledapygmceay  Miinster.     R.  C.   Walton. 
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Leda  hyperborea,  Lov^n.     R.  C.   Butley. 

Cardium  angitstatum.  Sow.     N.  C.    Thorpe,  Suffolk. 

interruptumy  Wood.     C.  C.    Orford. 

strigiltijerumy  Wood,  =  (7.  elegantulunij  Moller.     Hob. 

North  seas. 

*  Cardita  horealis^  Conrad,  =»  C.  analis^  Phil.    Chil.  ser.    Sud- 

boom,  near  Orford. 

nidistUy  Lamarck, = the  long  variety  of  C,  senilis  (Crag 

Moll.),  the  shorter  being  the  Area  antiquata  of  Poli,  but 
not  of  Linn^,  and  the  C,  sulcata  of  Lamarck. 

ErycineUa  ovalis,  Conrad.     R.  C.    Walton. 

Venus  ovatay  Pennant.     R.  C.    Butley. 

chioncy  Linnd.     R.  C.   Waldringfield. 

*  Tapes  pillastra,^.^oodi.     R.C.    Waldringfield. 

mrgineay  var.  samiensis,      C.  C.    Orford.     =  T,  per^ 

ov€disy  Wood? 
Gastrana  laminosa.  Sow. y=Petricola  ventricosa^  Krauss.  Hah, 

South  Africa. 
*Necera  arctica,  Sars.     C.  C.    Orford. 
*Fholas  dactyluSy  Linn^.     R.  C.    Walton. 
* parvay  Pennant.     R.  C.    Waldringfield, 

*  Toxopneustes  drobachiensis,  MilUer.     R.  C.    Butley. 
Echinocyamus  oviformisy  E.  F.     R.  C.    Walton. 
}iispiduluSy\,Y .     R.  C.   Walton. 

FldbeUum  Woodiiy  Milne-Edwards.     R.  C.   Waldringfield. 

Li  pursuance  of  a  statement  made  by  myself  at  the  Norwich 
meeting  of  the  British  Association  concerning  the  non-deriva- 
live  character  of  the  fossils  of  the  Red  Crag  (except  in  such 
palpable  instances  as  those  of  Eocene  shells,  &c. :  see  Report 
of  Sections),  I  have  now  by  me  a  list  of  nearly  fifty  species  of 
bivalves  which  I  have  seen  with  the  valves  united,  firom  this 
deposit,  including  l^len  ensis.  Panopea  Faujasiiy  Mactra 
fflauca,  and  many  species  which  are  held  together  by  very 
slight  ligamental  fastenings. 


XX. — On  two  new  Siliceous  Sponges  taken  in  the  late  Dredging- 
Ricpedition  of  the  Yacht  *  Noma '  off  the  Coasts  of  Spain 
and  Portugal.  By  W.  Saville  Kent,  F.Z.S.,  r.R.M.S., 
of  the  Geological  Department,  British  Museum. 

[Plate  XV.] 

In  addition  to  the  form  described  as  Pheronema  Orayi  in  last 
month's  number  of  this  Magazine,  other  sponges  were  taken 
at  a  considerable  depth,  which,  though  not  so  pretentious  in 
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size,  in  point  of  structure  are  deserving  of  an  equal  and  per- 
haps even  a  greater  amount  of  attention. 

The  first  of  these  which  I  shall  proceed  to  describe  would 
seem,  in  the  present  transitional  condition  of  the  classification 
of  the  Porifera,  to  find  its  most  natural  position  among  that 
group  of  the  Silicea  known  as  the  order  Armatosponqi^  of 
Dr.  J.  E.  Gray,  and  of  which  the  genera  Tethya^  Microcionay 
and  Esperia  are  familiar  representatives. 

All  the  examples  of  this  form  taken  were,  without  excep- 
tion, attached  to  specimens  of  the  compound  Madrepore  Lcpho- 
helia  prolifera  or  its  variety  anthcphyUites*.  The  external 
aspect,  natural  size,  of  a  specimen  attached  to  the  coral  is  in- 
dicated at  PL  XV*  fig.  1 ;  fig.  2  being  a  transverse  section  of 
another  specimen  magnified  about  two  diameters,  while  fig.  3 
represents  a  small  fragment  with  two  dividing  fascicles  of 
spicula  which  form  the  upright  supporting  pillars  to  the  "pin- 
cushion-like "  cortex.  The  spicula,  entirely  siliceous,  which 
enter  into  the  skeletal  structure  of  this  sponge  may  be  referred 
to  three  distinct  types. 

1.  Simple  acerate  spicula  of  two  sizes. 

a.  Veiy  minute  and  attenuate,  not  exceeding  f^  inch  in 
length.     PL  XV.  figs.  4  &  4a. 

b.  Of  the  same  type,  but  comparatively  blunt-pointed, 
averaging  a  length  of  ^V  inch.     PL  XV.  fig.  5. 

2.  Pin-shaped  or  "  spinulate  "  spicula ;  heads  or  bases  usu- 

ally pyriform,  sometimes  slightly  depressed ;  average 
lengtn  -^  inch.     PL  XV.  figs.  6  a.  i. 

3.  A  minute  form,  most  closely  approacning  the  "  palmated 

inequianchorate "  type  (Bowerbank,  Brit.  Spong. 
pL  6.  fi^.  138,  spicule  of  an  undescribed  Bjponge) ; 
varying  in  length  from  -r^W  ^  -wis  iT^oh.  PL  XV. 
fig.  7. 

The  essential  characters  of  the  sponffe-body,  and  the  rela- 
tionship of  these  various  types  of  spicula  to  the  same,  are  as 
follows : — 

In  the  first  place,  we  have  a  thin  basal  layer  of  sarcode 
covering  the  object  to  which  the  sponge  is  attached,  and  in 
which  are  distributed  fascicles  of  the  minuter  acerate  spicules, 
with  a  few  isolated  larger  ones  of  the  same  type  interspersed. 
From  this  layer  there  proceed  at  right  angles  upright  shafts 
or  pillars  composed  entirely  of  these  larger  acerate  spicula, 
attenuate  at  their  base,  but  expanding  and  evincing  a  ten- 

♦  I  entirely  agree  with  Dr.  P.  M.  Duncan  that  these  two  forms  are 
simply  variations  of  the  same  species. 
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dcncy  to  divide  superiorly,  where  they  become  lost  in  the  layer 
whicn  oompoees  tne  roof  of  the  vaulted  cavity  enclosed  be- 
neath. This  roofing  layer  of  sarcode,  slightly  denser  than  the 
basal  investing  one,  contains  spicula  of  the  same  Irpe,  the 
fascicles  of  the  minuter  variety  being  particularly  abundant. 
Exterior  to  this  we  meet  with  the  spicula  which  confer  upon 
the  sponge  its  most  characteristic  external  feature.  These 
belong  to  the  "  spinulate "  type,  and  are  the  largest  which 
enter  into  the  composition  of  tne  skeleton ;  they  are  all  so 
disposed  that  their  knobbed  termination  or  head  is  directed 
outwards,  while  the  opposite  attenuate  extremity  passes  through 
the  superior  layer  of  sarcode  into  the  fascicles  of  large  acerate 
spicula  forming  the  upright  supporting  pillars.  A  few  of 
these  last  acerate  spicula  are  also  occasionally  met  with  pro-> 
jecting  amon^  the  spinulate  ones.     The  third  and  last  type  of 

Spicula,  "  palmato-mequianchorate,"  occur,  but  not  abun* 
antly,  in  the  sarcode  investing  the  supporting  pillars ;  and 
with  these  may  also  occasionally  be  found  a  few  stray  fascicles 
of  the  smaller  acerate  form. 

No  especial  oscular  system  appears  to  belong  to  this  sponge, 
and  it  would  seem  probable  that  all  matters  of  nutrition  are 
received  through  temporary  apertures  occurring  in  the  thin 
cortical  layer  of  the  sarcode,  rejectamenta  being  got  rid  of 
through  the  same  channels. 

Bfutphtclotheca  Marahall-Hallii  are  the  ffeneric  and  specific 
names  by  which  I  propose  to  distinguish  the  sponge  just  de* 
scribed, — ^the  first  in  reference  to  the  external  aspect  this  form 
presents  under  a  low  power  of  the  microscope,  it  being  so 
suffgcstive  of  a  well-stocked  pincushion  that  it  was  impos- 
sible to  resist  the  temptation  of  giving  a  name  which  should 
bear  some  reference  to  this  resenaolance ;  and  the  one  chosen 
supplies  the  desideratum.  The  specific  one,  I  need  scarcely 
mention,  is  a  slight  acknowled^ent  of  my  indebtedness 
to  my  friend  Mr.  Marshall-Half,  who  so  liberally  devoted 
his  yacht  and  time  to  the  furtherance  of  this  expedition, 
for  the  recent  delightful  cruise  combined  with  opportunities 
of  indul^ng  a  keen  appetite  for  the  acquirement  of  prac- 
tical zoological  information  unattainable  through  any  other 
source. 

The  second  sponge  I  have  to  notice  is,  like  the  first4 
found  associated  with  a  coral,  the  single  specimen  obtained 
bein^  attached  to  a  mass  oi  Lophohelia  proliferaj  var.  antho^ 
phyuites.  In  common  with  Rhaphidotheca^  this  form  is  also 
provided  with  a  distinct  cortical  skeleton ;  but  the  nature  of 
this  skeleton  throughout  makes  it  necessary  to  refer  it  to  the 


Digitized  by 


Google 


220       Mr.  W.  S.  Kent  on  two  new  SUiceous  Sponges. 

order  Coralliospongi-£  of  J.  E.  Gray*.  Unfortunately  the 
unique  specimen  taken  was  devoid  of  the  sarcode  which  in- 
vested it  in  life,  and  in  a  fragmentary  condition'  on  its  arrival 
on  board  our  yacht.  Sufficient,  however^  was  remaining  to 
illustrate  the  peculiarities  of  the  form  and  its  distinctness  from 
any  other  member  of  the  group  previously  described.  One 
of  the  most  striking  superficial  characters  of  this  sponge 
lies  in  the  presence  of  numerous  spherical  bodies,  varying  in 
size  from  the  diameter  of  abcftit  -^io  -^oi  9Ji  inch,  contained 
within  its  general  interior  cavity;  these  are  invested  with, 
and  have  radiating  from  their  external  surfaces,  an  irregular 
meshwork  of  comparatively  coarse  siliceous  fibres,  which 
pierce  through  the  delicate  inner  layers  and  coalesce  with  the 
external  reticulation  of  the  cortex  to  be  presently  described. 
The  structure  of  these  large  coarser  fibres  is  such  as  to  warrant 
their  being  described  as  for  the  most  part  entirely,  minutely, 
and  erectly  spined ;  interspersed  among  and  attached  to  them 
are  numerous  minute  "  rectangulated  hexradiate  "  spicula  (PL 
XV.  fig.  9  a) ;  these  are  also  spined  in  a  like  manner.  The 
specimen  taken  (about  one  half  of  a  perfect  individual)  con- 
tained as  many  as  nine  or  ten  of  the  spherical  bodies  alluded 
to;  and  its  general  outward  appearance,  with  some  of  the  con- 
tained spherules,  is  represented  in  PI.  XV.  fig.  8.  Fiff.  9  is 
one  of  tnese  bodies  isolated,  with  the  investing  and  radiating 
fibres  considerably  enlargea;  and  at  fig.  10  is  an  example 
less  magnified,  showing  its  relation  to  the  cortical  layer 
beneath.  At  first  the  possibility  of  these  bodies  being  of 
the  nature  of  gemmules  most  strongly  suggested  itself;  but 
a  clean  section  of  one  (PI.  XV.  fig.  11)  at  once  proved 
that  they  were  simply  close  aggregations  of  spicula  forming 
a  dense  and  not  altogether  irregular  network,  comparable  to 
the  reticulated  pith  of  man^  plants,  such  as  that  of  Juncua^ 
viewed  under  similar  conditions.     Fig.  12  is  a  minute  frag- 

*  I  must  here  yenture  to  affinn  that  this  order,  the  Cob alliospongia 
of  Dr.  Gray,  emhodies  all  the  characters  of  a  most  natural  one,  and  must 
necessarily  take  precedence  of  that  of  the  Vithea,  subsequently  proposed 
by  Prof.  Wyville  Thomson.  It  includes  all  these  sponges  of  which  the 
essential  skeleton  is  composed  of  coalescent  or  reticulated  siliceous  fibres 
or  spicula  instead  of  free  or  isolated  ones.  To  this  first  character  it  seems 
probable  that  that  of  the  fundamental  "  hexradiate "  type  of  the  com- 
ponent spicula,  proposed  by  Wy  v.  Thomson,  should  be  also  added,  ^ough 
further  confirmatory  evidence  is  wanting  in  many  instances. 

When  penning  my  notes  on  Pheronema  for  the  last  Number  of  the 
'Annals,*  I  did  not  recognize  so  fully  as  I  do  now  the  the  comprehensive- 
ness of  Dr.  Gray's  order,  otherwise  the  genus  would  have  been  arranged 
under  that  instead  of  the  Yitrea. 
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ment  of  the  interior  of  one  of  these  bodies,  detached  and 
still  further  magnified ;  but  it  furnishes  nothing  more  towards 
the  interpretation  of  their  true  significance  *.  The  next  part 
demanding  attention  is  the  cortex,  the  appearance  of  which  in 
longitudinal  section  is  illustratea  in  fig.  13,  consisting  exte- 
riorly of  an  irregular  and  somewhat  coarse  network  of  spicula, 
but  having  on  its  interior  surface  even  reticulated  laminaB  of 
extreme  tenuity ;  these  latter  are  strengthened  bj  rather  stouter 
spicula  traversing  them  at  intervals,  for  the  most  part  at  right 
angles,  and  which  by  frequently  giving  off  at  the  point  of 
crossing  superior  and  inferior  shafts,  form  connecting  media 
with  the  circumjacent  reticulations,  major  and  minor,  in  addi- 
tion to  demonstrating  their  hexradiate  type  of  structure — a 
type,  by  the  wa;^,  which  id  still  more  clearly  exemplified  in 
the  fibres  investing  and  radiating  from  the  spherules,  though 
mostly  so  in  the  mmute  ones  attached  to  them.  In  the  delicate 
reticulated  laminae  just  referred  to,  the  component  meshes  are 
perfectly  flattened,  and  not  cylindrical,  as  is  the  caae  with  the 
other  reticulated  portions  of  the  organism — a  phenomenon,  I 
think,  occurring  m  no  hitherto  described  sponge.  The  super- 
ficial appearance  of  these  laminae  is  represented  in  figs.  14  & 
15,  and  m  the  groundwork  of  fig.  10. 

The  dead  and  partly  crushed  condition  of  this  sponge,  and 
the  consequent  absence  of  the  sarcode,  unfortunately  prevent 
me  from  making  any  observations  on  the  minute  free  spicula 
which  we  may  reasonably  anticipate  were  immersed  witnin  it. 
Scientific  investigators  at  present  engaged  in  conducting 
dredging-operations  in  waters  contiguous  to  those  from  which 
this  specimen  was  obtained  may,  however,  shortly  be  in  a 

Sosition  to  fill  in  the  missing  link.  As  with  the  first  sponge 
escribed  in  this  paper,  no  special  oscular  or  porous  system  is 
recognizable,  though  the  general  reticulated  structure  of  the 
cortex  would  readily  admit  of  the  free  access  of  all  matters  of 
nutrition. 

It  being  necessary  to  create  a  new  genus  for  the  reception 
of  this  form  also,  I  propose  to  distinguish  it  by  the  name  of 
Fteldtngiaj  in  honour  of  my  compagnon  de  voyage^  Mr.  Edw. 
Fielding  (to  whose  skilful  pencil  we  are  especially  indebted 
for  numerous  telling  sketches  of  the  lovely  scenery  through 
which  we  passed),  adding  the  specific  one  of  lagettotdesy  after 
the  lace-bark  tree,  in  reference  to  the  delicate  reticulated 
laminae  associated  with  the  cortex,  which  are   so   strongly 

•  My  friend  Prof.  Perceval  Wright,  to  whom  I  have  had  the  oppor- 
tonity  of  exhihiting  specimens  of  these  curious  hodies,  was  struck  with 
their  resemblance  to  the  "  xanthidia  "  found  in  flint — a  suggestion  I  hope 
at  some  future  time  to  follow  up. 
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Buggcstive  of  the  internal  lace-like  layers  of  the  bark  of  the 
tree  in  question.  The  following  will  serve  as  a  brief  technical 
risumS  of  the  two  new  genera  and  species  here  introduced ; 
each  of  these  latter  standing  at  present  as  the  sole  representa- 
tive of  its  genus,  the  characters  embodying  the  genus  will  also 
be  inclusive  of  the  species. 

Subclass  PORIFERA  8ILICEA,  J.  E.  Gray. 

Order  ARMATOSPONGI^,  xb. 

Fam.  EsperiadflBy  ib. 

(Jen.  nov.  Bhaphidotheca. 

Sponge  incrusting,  cavernous  interiorly ;  entire  external  sur- 
face of  cortex  bristling  with  spinulate  spicula  having  their 
attenuate  apices  directed  inwards  and  mingling  freely  with 
the  fascicles  of  simple  acerate  spicula  which  form  upright 
supporting  pillars  to  the  roof;  fascicles  of  smaller  acerate 
spicula  abundant  in  the  sarcode  of  the  cortex,  and  also  dis- 
tributed less  frequently  in  the  basal  layer  of  sarcode,  and  in 
that  investing  the  shafts  or  pillars;  in  the  latter,  also, 
minute  spicula  of  the  "  palmato-inequianchorate  type 
(Bowbk.).     Oscula  absent  or  indefinite. 

R.  MarskaU-HaUiiy  ib.     PI.  XV.  figs.  1-7. 

Edb.  A  depth  of  500  fathoms  ten  miles  ofl^  the  shore  of 
Cezimbra,  Portugal ;  attached  to  Lcphohelia  proltfera. 

Order  CORALLIOSPONGI^,  J.  E.  Gray. 

Gen.  nov.  Fieldingia, 

Sponge  adherent,  consisting  of  a  cortex  of  irregular  reticulated 
spicula,  having  on  its  interior  surface  numerous  reticulated 
laminae  of  extremely  delicate  consistence.  Common  cavity 
of  the  sponge  containing  numerous  spherical  aggrega- 
tions of  spicmar  reticulations ;  these  invested  and  brought 
into  relation  with  the  cortex  by  loose  reticulated  fibres  of 
coarser  structure,  having  a  general  hexradiate  arrangement; 
these  fibres  cylindrical,  and  to  a  considerable  extent  mi- 
nutely and  erectlv  spined ;  frequently  attached  to  them  veiy 
diminutive  spicula  of  the  "  rectangulated  hexradiate  "  type, 
these  also  minutely  and  erectly  spined.  Nutritive  and  ex- 
halant  functions  most  probably  performed  through  the  ge- 
neral reticulations  of  the  cortex. 

F.  lagettoides^  ib.     PI.  XV.  figs.  8-15. 
Habitat  and  associations  similar  to  the  last. 
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Affinities  of  the  described  Species. 

Bhaphidotheca  MarshallrHaJlii^  on  account  of  its  possession 
of  simple  acerate,  spinulate,  and  bianchorate  spicula,  and  the 
non-existence  of  pronged,  uncinate,  or  stellate  forms  (charac- 
teristic of  the  Tethyadae),  falls  naturally  into  the  family 
Esperiadae  of  the  Armatospongise  of  Dr.  Gray.  The  cha- 
racters of  the  spicules  alone  suggest  its  close  affinity  to  the 
genus  Esperia  (0.  Schmidt)  itself;  but  the  general  contour  of 
the  sponge-body,  and  the  relationship  of  the  respective  forms 
of  spicula  to  the  same,  forbid  its  being  embodied  in  it.  The 
only  illustration  of  an  approach  to  the  peculiar  vaulted  cha- 
racter of  the  interior  cavity  of  this  sponge  is  exemplified  in  a 
portion  of  the  form  figured  and  described  as  CioccUypta  peni^ 
cillus  by  Dr.  Bowerbank  in  his  'British  Spongiadae ;'  the  other 
characters  of  that  sponge,  however,  are  totally  didTerent.  Te- 
thya  spinularia  (Bowbk.)  would  also  seem  to  show  certain 
affinities,  and  especially  in  the  presence  of  fasciculi  of  small 
acerate  spicula,  and  in  the  possession  of  spinulate  forms ;  but 
this  last  spinulate  type,  instead  of  being  confined  to  the  cortex, 
are  distributed  through  the  various  regions  of  the  sponge :  this 
and  their  peculiar  form  ("  ovo-spinulate."  Bowfek.)  would 
suffice  to  demonstrate  the  specific  difference  oetween  Dr.  Bower* 
bank's  species  and  my  own ;  while  the  massive  character  of 
the  sponge-body  of  the  former,  and  its  well-developed  oscular 
system,  farther  demand  its  generic  separation.  I  would,  more- 
over, venture  to  suggest  that  the  time  has  now  arrived  for  the 
separation  of  T.  spinularia  from  the  Tethyadae  proper,  the 
characters  of  its  spicula  denoting  the  necessity  of  referring  it 
to  the  EsperiadaB,  and  also  in  all  probability  to  the  type  genus 
of  that  family. 

Regarding  the  new  genus  Fieldingia^  in  the  present  limited 
state  of  our  knowledge  of  the  CoraJliospongisB,  it  seems  dif- 
ficult to  establish  any  immediate  bonds  of  affinity.  Thionella 
(Dr.  J.  E.  Gray,  Proc.  Zool.  Soc.  1868),  however,  in  the  more 
massive  character  of  its  cortical  layer,  and  in  its  internal  reti- 
culated structure,  indicates  a  distant  resemblance,  yet  closer 
than  is  to  be  found  in  either  Habrodictyon^  Hyalonemay  Eu- 
plectella^  Aphrocallistesy  DdctylocalysOj  Farrea^  Mojcandrevnay 
or  Pheronema  {HolieniayWyy.  Thomson)  y  the  remaining  ge- 
nera of  the  order  with  which  we  are  at  present  conversant. 

EXPLANATION  OF  PLATE  XV. 

Fig,  1.  Rhaphidotheca  MarshaU-JSaOn,  nat.  size,  adherent  to  a  piece  of 

L^9ho?ieiiaprolifera, 
Fig,  2,  A  section  of  the  same,  showing  the  vaulted  internal  structure, 
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magnified  2  diameters.    The  dark  line  c  indicates  the  bonndaiy 

ofme  coraL 
Fig,  3.  Two  of  the  upright  supporting  pillars,  with  a  portion  of  the  cor- 
tical layer  or  roof,  showin;?  the  relationship  of  the  pin-head  or 

**  spinulate  "  spicule,  X  25  linear. 
JFSg,  4.  A  group  of  the  small  acerate  spicula  which  occur  principally  in 

the  cortical  and  basal  investing  layers  of  the  sarcode,  X  100 

linear.     4  a,  a  few  x  260  linear. 
Fiff.  5.  One  of  the  larger  acerate  spicula  which  enter  into  the  construction 

of  the  upright  supporting  pillars,  X  50  linear. 
Fig,  6.  Spinulate  spicula  of  the  cortex :  a,  the  ordinary  form ;  6,  upper 

Portion  of  one  with  head  somewhat  depressed,  x  60  linear, 
^almato-inequianchorate  "  spicula  of  tne  sarcode,  X  250  linear. 
The  top  figure  is  an  example  in  profile. 

Fig,  8.  FiMingta  lagettoideSy  in  section,  nat.  size,  showing  the  spherical 
bodies  with  their  radiating  fibres  contained  withm. 

Fig,  9.  One  of  these  bodies  isolated,  with  the  investing  and  radiating 
fibres  X  15  linear  :  at  a  and  at  various  other  parts  the  minute 
"  rectangulated  hexradiate  **  spicules  are  depicted. 

Fig,  10.  A  smaller  one  attached  to  the  inner  layer  of  the  cortex.  The  upper 
part  of  the  figure  illustrates  the  finer  reticulated  laminae  of  the 
cortex,  while  below  is  shown  a  looser  reticulation  which  usu- 
ally intervenes  between  the  former  and  the  coarser  network  of 
the  internal  cavity,  X  10  linear. 

Fig,  11.  A  transverse  section  of  a  small  spherule,  illustrating  the  internal 
reticulated  structure,  X  40  linear. 

Fip.  12.  An  isolated  fragment  of  this  internal  reticulation,  X  100  linear. 

Fig,  13.  The  general  cortex  in  transverse  section,  x  10  linear. 

Figs,  14  &  16.  Fragmente  of  the  inner  reticulated  laminie,  X  60  linear. 


XXI. — Description  of  a  new  Species  of  Seisura. 
By  John  GtOULD,  F.R.S. 

Seisura  nana,  Gould. 

Head  glossy  greenish  black;  back  and  tail  the  same,  but 
somewhat  hghter;  wings  brownish  black,  the  seconaaries 
with  paler  edges ;  under  surface  white,  tinged  with  buff  on 
the  chest ;  bill  and  legs  bluish  lead-colour. 

Total  leneth  6  inches ;  bill  |,  wing  3|,  tail  3,  tarsi  |. 

Habitat.  Northern  Australia. 

Remark.  In  form  and  colouring  this  species  is  very  similar 
to  Seisura  volitans ;  but  it  is  so  much  smaller  as  to  preclude 
the  possibility  of  its  being  identical  with  that  bird.  It  was 
received  from  Mr.  Waterhouse  of  Adelaide,  South  Australia, 
accompanied  by  a  Limosa  uropygialis  in  the  red  or  summer 
plumage,  and  some  other  species  common  to  the  northern 
part  of  the  country. 
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XXn. — On  some  new  Fundamental  Principles  in  the  Morpho" 
logy  and  Classijlcation  of  Bhjnchota.  ny  Professor  J.  C. 
SCHIdDTE*. 

I. 

In  all  the  large  independent  works,  as  well  as  in  the  numerous 
minor  treatises,  bj  which  Latreille  has  founded  the  natural 
system  of  the  articulated  animals,  there  is  an  undercurrent  of 
merely  indicated  scientific  views,  which  he  has  abstained  from 
working  out,  either  because  time  and  material  failed  him,  or 
because  he  lacked  the  necessary  courage  and  confidence  in  hb 
own  ability  to  eet  over  some  mistake  of  observation,  often 
an  entirely  accidental  one,  which  had  stopped  his  progress. 
Thus,  for  instance,  his  exceedingly  ingenious  theory  of  the 
"segment  mddiaire,"  which,  rigntly  understood,  solves  so 
many  hard  morphological  knots,  and  is  of  such  comprehensive 
and  useful  application  in  classification,  has  had  the  fate  of 
being  reiectea  by  such  anatomists  as  Burmeister,  Westwood, 
Straus-Dtirckheim,  Lepelletier  de  St.  Fargeau,  Newport, 
Spinola,  and  Lacordaire,  only  because  he  was  unable  to  sup- 
pljr  that  conclusive  element  which  was  required  to  give  it 
scientific  certainty  and  support  it  by  decisive  proof — namely, 
the  demonstration  of  the  apparently  missing  pair  of  spiracles 
between  the  second  and  third  thoracic  nngs  in  Piezataf. 
There  are  other  cases  where  Latreille  has  incidentally  pointed 
out  the  importance  of  certain  features  in  the  structure  of  in- 
sects which  are  more  easily  investigated,  and  where  these 
indications,  which  the  great  French  naturalist  had  left  unde* 
veloped,  have  been  investigated  by  subsequent  authors ;  but 
they  have  rarely  done  more  than  accumulate  descriptive  de- 
tails. As  an  example  we  may  adduce  a  passage  in  ^Le 
Rfe^e  Animal '  (nouv.  ^d.  1 829,  tom.  iv.  p.  306),  where,  after 
having  treated  of  the  relation  between  the  epimera  and  the 
sclents  of  the  body,  he  continues  in  this  manner : — "  Les 
relations  de  ces  parties,  la  grandeur  et  la  forme  du  premier 
article  des  hanches,  la  manifere  dont  eUes  s'articulent  avec  le 
demi-anneau  dont  elles  dependent,  T^tendue  et  la  direction  de 
ce  demi-anneau  variant,  le  thorax  consid^r^  sous  ce  point  de 
vue,  pr^ente  une  combinaison  de  caract^es,  qui  est  tr^s 
avantageuse  pour  la  m^thode."  The  indication  of  the  differ- 
ences in  the  mode  of  articulation  of  the  limbs  with  the  body 
which   is  contained  in   these  words  was  never  more  fully 

♦  Tnuialated  from  '  Naturhistoiiak  Tidaakrift/  ser.  3,  voL  vL  1869. 
Copenhagen. 

T  See  ^Proceedings  of  the  Royal  Banish  Sodely  of  Sciences,  1866, 
p.  135. 

Ann.  dk  Mag.  N.  Hist.  Ser.4.   Vol.  ti.  15 
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developed  hj  Latreille.  Later  zootomists  and  systematic 
authors,  particularly  Spinola  and  Erichson,  have  certainly 
occasionally  turned  their  attention  to  the  coxae  of  Eleutherata, 
and  distinguished  between  coxse  globosse,  transversce,  and 
conicae.  But  these  distinctions,  which  only  take  into  consi- 
deration the  external  form,  are  in  themselves  superficial,  and 
lack  the  desirable  sharpness  and  certainty  of  application,  even 
when  considered  from  the  merely  descriptive  and  diagnostic 
point  of  view — because  coxae  globosae,  by  a  gradual  elongation 
downward,  insensibljr  become  coxae  conicas,  and  by  lateral 
extension  at  last  comcide  with  coxae  transversa^,  whilst  the 
latter,  when  inclined  inwards  and  downwards,  become  undi- 
stinguishable  from  coxae  conicae.  Besides,  coxae  of  each  of 
these  forms  may  be  more  or  less  moveable,  and  there  is  an 
insensible  transition  between  those  which  are  deeply  inserted 
into  sockets  of  articulation  and  those  which  are  more  super- 
ficially fixed ;  in  consequence  of  which  the  distinction  which 
now  and  then  is  made  between  coxae  fixae  and  coxae  mobiles, 
not  only  does  not  state  any  thing  about  the  mode  of  movement, 
but  is  without'  connexion  with  the  distinctions  made  with  re- 
gard to  form.  These  distinctions,  therefore,  however  useful 
they  may  be  within  a  limited  systematic  division,  do  not  touch 
the  central  point  of  the  question,  which  I  hope  to  be  able  to 
place  in  a  clear  light  by  the  following  considerations. 

The  limbs  of  Articulata  articulate  with  the  body  in  two 
principal  ways,  corresponding  to  two  fundamental  forms  of 
coxae — coxes  x^rdtnatCB  and  coxcb  rotatortm. 

CoxcB  oardinatce*  are  either  immoveably  connected  with  the 
body,  or  they  can  only  be  moved  slightly  from  side  to  side,  or 
backwards,  in  the  direction  of  the  longitudinal  axis  of  the 
animal.  The  mobility  being  reduced,  the  epimera  and  the 
sternum,  which  are  intended  to  contain  the  muscles  serving 
for  the  movement  of  the  coxae,  are  correspondingly  reduced  in 
size,  whilst  the  coxa  itself,  which  in  this  case  alone  haa  to 
accommodate  the  muscles  which  move  the  remainder  of  the 
leg,  becomes  more  expanded  and  capacious  in  the  same  pro- 
portion. Where  powerfid  movements  are  executed  in  a  hori- 
zontal plane,  by  which  the  leg  at  the  same  time  describes  a 
larffe  arc,  particularly  in  running  or  swimming,  the  large  coxa 
is  furnished  with  a  groove  (scrobiculus  femoralis)  on  its  ex- 
ternal surface,  in  oi-der  to  obtain  space  for  the  bending  forward 
of  the  leg. 

Coxce  rotatoria  can  be  turned  round  th^ir  own  longitudinal 

*  This  expression  is  "borrowed  fVom  Vitnivius  (in  the  paper  "  De  aliis 
testudinibus,    Schneider's  edition,  i.  301). 
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axia.  In  thia  case  the  musclea  which  moTe  th^  coj^  alwajn 
demand  more  apace,  and  in  the  same  proportiou  the  epimer^ 
aad  the  sternum  are  increased  in  ai%e«  Tne  coxa  itaelT  being 
rendered  more  independent  of  the  neighbooring  parts  by  its 
greater  mobility,  may  and  does  vary  considerably  in  si^e, 
put  retains  always  a  rounded  shape,  and  is  always  fitted  in  ai 
deeper  socket.  In  legs  serving  the  purpose  of  walking,  th^ 
rotatory  co2ca  is  frequently  very  small  and  reduced  to  a  mer^ 
node  of  articulation  for  the  remainder  of  the  leg,  whilst  its  si^e 
is  often  very  considerable  where  the  legs  are  used  for  running 
or  swimming,  and  still  more  in  fossorial  legs.  In  the  former 
case  the  ooxae  will  be  separated  by  a  considerable  interval,  and 
placed  so  near  the  sides  of  the  animal  that  the  movement  of 
the  leg  becomes  sufficiently  clear  of  the  body;  and  no  groove 
will  then  be  necessary  for  facilitating  the  bending  forward  of 
the  leg.  But  in  the  latter  case  the  coxs  must  meet  in  the 
middle,  as  the  large  cursory  and  natatory  forms  of  coxsb  cardi- 
natae ;  and  a  groove  will  then  be  necessary  also  in  the  case  of 
C0X8B  rotatorise.  Typically,  however,  this  combination  is  as 
much  calculated  for  walking  as  that  of  the  coxsb  cardinatao 
is  calculated  for  running,  springing,  and  swimming. 

Both  forms  of  coxa  may  occur  in  the  same  animal,  partici^t 
larly  in  this  way — that  only  the  foremost  or  some  of  the  fore- 
most pairs  of  limbs  have  rotatory  coxae.  When  those  limbs 
which  serve  for  the  progression  of  the  animal  have  cardinat^ 
coxae,  the  animals  may  be  described  as  Paaiopoda]  but  whe^ 
the  progression  of  the  body  depends  on  limbs  with  rotatory 
C0XQ3,  we  may  describe  them  as  TrochaJopoda, 

The  great  majority  of  Articulata  of  all  three  classes  ar^ 
Pagiopoaa  in  a  great  variety  of  modifications,  in  many  cases 
agbrding  excellent  characters  for  natural  divisions,  which 
have  not  yet  been  made  use  of,  but  which  cannot  be  further 
explained  in  the  present  treatise.  A  considerable  number  of 
Eleutherata  and  Rhynchota  are  Trockalopoda ;  and  it  is  with 
regard  to  the  latter  of  these  orders  that  the  whole  subject  has 
been  mooted  here,  because,  when  combined  with  certam  other 
elements  of  structure  which  have  likewise  hitherto  been  overr 
looked  or  not  rightly  interpreted,  they  may  serve  for  a  more 
natural  classification  than  that  which  has  Jtutherto  been 
adopted. 

n. 

The  classification  of  Rhynchota  stands  in  scientific  respects 
still  at  the  same  point  at  which  it  was  left  by  its  founders, 
Fabricius  and  Latreille ;  it  is  scarcely  possible  to  point  pui; 
any  new  or  fruitful  idea  which  has  been  applied  to  it  since. 

15» 


Digitized  by 


Google 


228  Prof.  J.  C.  Schi5dte  on  the  Morphology 

At  the  same  time,  this  order  has,  during  the  laat  two  or  three 
decemiia,  been  worked  up  with  predilection  by  a  number  of 
specialists,  to  whose  imtinng  and  in  part  very  meritorious  ex- 
ertions we  are  indebted  for  an  astonishing  increase  in  the  num- 
ber of  described  species.  The  isolated  merely  descriptive  treat- 
ment of  the  contents  of  the  different  museums,  however,  has  had 
its  usual  consequences :  the  classification  has  become  a  mere 
register  of  specific  characters ;  the  distinction  between  its  cate- 

Sories  has  been  rendered  evanescent  •  and  it  has  ceased  to  re- 
ect  the  typical  unity  of  the  morpnological  variations.  So 
far  from  the  true  understanding  of  tne  structure  and  life  of  the 
animal  having  been  furthered,  the  state  of  our  knowledge,  on 
the  contrary,  as  may  be  seen  by  consulting  the  newest  and 
most  used  manuals,  has  receded  several  steps  behind  the  stand- 

Eoint  to  which  the  leading  works  of  thirty  years  ago  had 
rought  it.  In  the  following,  however,  we  shall  confine  our 
investigation  of  the  present  classification  to  those  cardinal 
points  which  come  into  consideration  in  establishing  the 
scheme  which  we  propose. 

The  very  first  point  in  the  morphology  of  Rhynchota,  which 
is  of  primary  systematic  importance,  is  erroneously  stated  by 
all  the  authors  that  I  am  acquainted  with. 

The  two  natural  suborders.  Homoptera  and  Hemiptera  are 
in  their  whole  habitus  so  distinct  that  even  the  most  super- 
ficial investigation  cannot  fail  to  appreciate  their  difference ; 
and  the  perception  of  these  two  suborders  can  be  traced  in  the 
writings  even  of  the  very  earliest  naturalists.  But  it  was 
found  that  a  suitable  diagnosis  of  their  difference  could  not  be 
obtained  by  means  of  the  changeable  forms  of  the  wings ;  and 
it  was  then  proposed  to  distinguish  them  by  means  of  the 
place  of  insertion  of  the  rostrum,  which  was  supposed  to  be 
fundamentally  different  in  the  two  orders,  of  which  accordingly 
one,  the  Heteroptera,  often  were  described  as  Frontirostria^ 
whilst  Homoptera  were  described  as  Oulcerostria,  In  the 
former  case  the  rostrum  was  supposed  to  take  its  origin  from  the 
epistoma,  in  the  second  case  from  the  underside  of  the  head — 
hypostoma.  This  view  is  undoubtedlv  at  variance  alike  with 
common  sense  and  the  first  elements  oi  a  scientific  appreciation 
of  the  structure  of  the  head  in  Articulata.  It  is  true  that  it 
has  been  adopted  by  men  of  scientific  spirit  and  knowledge, 
like  Latreille,  Dufour,  Burmeister,  and  others,  who  cannot 
possibly  have  been  imorant  of  the  fact  that  the  parts  of  the 
mouth  in  all  cases  have  their  basis  on  morphologically  the 
same  parts  of  the  head,  whatever  position  tnese  parts  may 
occupy  in  the  general  outline  of  the  animal,  accoraing  to  the 
exigencies  of  its  structural  combinations.    But  these  zoolo* 
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gists  evidently  thought  that  they  might  content  themselves 
with  treating  the  matter  from  the  point  of  view  of  simple 
horismology,  and  that,  at  any  rate,  tne  distinction  practically 
worked  so  well  that  a  morphologically  true  character  might 
be  dispensed  with,  just  as  ichthyologists  are  content  to  say 
that  the  mouth  in  Sturgeons  and  !rlagiostomata  is  placed  on  the 
under  surface  of  the  head.  But  the  fact  is  that  the  definition 
does  not  hold  good  even  if  it  is  understood  in  a  purely  horis- 
mological  sense — that  is,  even  if  the  parts  are  named  without 
regard  to  their  morphological  value.  Between  the  structure 
of  the  Reduviiy  where  the  rostrum  appears  as  an  immediate 
continuation  of  the  top  of  the  head,  and  that  of  CicadcB^  where 
it  closely  adjoins  the  prostemum,  there  is  a  series  of  insensible 
transitions,  represented  by  the  swimming  species,  as  well  as 
by  many  living  on  the  land,  such  as  the  Platycephala ;  and 
the  whole  question  about  the  so-called  position  of  the  rostrum 
resolves  itself  into  this,  that  the  forehead  is  more  or  less  bent 
in  under  the  head.  The  distinction  hitherto  supposed  to  be 
expressed  in  the  position  of  the  rostrum  is  as  untenable  as 
that  derived  from  the  wings ;  and  the  diagnoses  of  the  two 
suborders  have  become  so  loose  and  indefinite,  and,  by  addi- 
tional explanations  and  restrictions  so  prolix,  that,  in  the 
new  manual  of  Fieber  on  the  European  Rhynchota-fauna  (a 
volume  in  laree  octavo),  they  fill  respectively  nine  and  sixteen 
closely  printed  lines  in  small  type.  There  is  evidently  here  a 
serious  defect  in  our  knowledge.  Unless  a  clear  and  well- 
defined  mark  of  distinction  between  the  two  suborders  can  be 
found  which  is  connected  with  their  mode  of  life  and  expresses 
a  morphological  difierence,  it  is  far  better  to  unite  them  :  the 
present  uncertain  and  tentative  mode  cannot  satisfy  any  body. 
It  is  evident  that  the  rostrum  must  correspond  to  the  food. 
But  the  sharply  defined  varieties  of  form  and  the  manifold 
combinations  of  division  of  labour  which  solid  food,  by  its 
varying  degree  of  resistance  to  prehension,  division,  and  de- 
glutition, necessitates  in  the  appendages  of  the  mouth  are,  as 
a  matter  of  course,  only  to  a  small  extent  observable  in  Rhyn- 
chota,  which  only  live  upon  organic  juices,  animal  or  vegeta- 
ble. The  rostrum  naturally  varies  to  some  extent  in  strength, 
length,  curvature,  stiflhess,  &c.,  according  to  the  nature  of  the 
surface  which  has  to  be  perforated  before  the  nutritious  liquid 
is  reached ;  but  we  cannot  expect  to  find  any  sharp  lines  of 
demarcation  between  these  difierent  forms,  because  when  the 
animal  has  got  hold  of  the  body  to  be  perforated,  the  work  to 
be  performed  by  the  pungent  instrument  will  always  be  essen- 
tially the  same.  But  it  is  ^uite  different  with  those  organs 
which  are  to  enable  the  animal  to  find  the  suitable  suitace, 
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rea^sfa  it,  lOid  get  it  in  its  power.  Whether  the  animal  rans 
alwat  hunting  living  game,  and  keeps  it  by  force  whilst  sack- 
ing out  its  blood,  or  eunks  from  place  to  place  as  a  parasite  on 
the  skin  of  another  animal,  or  remains  immoyable  for  days 
had.  weeks  on  the  siune  part  of  a  plant,  in  lazy  sociability,  and 
fills  itself  with  the  juice,  these  are  differences  in  the  mode  of 
life  which  must  be  accompanied  by  corresponding  differences 
in  the  organs  of  sense  and  movement ;  and  we  find  accordingly 
that  Rhynchota  vary  in  this  respect  to  a  very  great  extent, 
whilst  they  exhibit  a  striking  uniformity  in  the  structure  of 
their  mouth.  Similar  conditions  of  life  occur  in  Antliata* 
But  whilst  in  Antliata  the  structure  of  the  imago,  on  account 
of  the  complete  metamorphosis,  is  more  exclusively  calculated 
to  serve  the  propagation  of  the  species,  the  structure  of  the 
adult  animal  m  fthynchota  is  equally  determined  by  the  exi- 

Sencies  of  the  popagation  of  the  species  and  the  nutrition  of 
le  imago  itsell.  Hence  arises  the  overwhelming,  teeming  mul- 
titude of  different  forms,  in  which  Rhjoichota  surpass  all  other 
ordetB  of  insects,  and  which  renders  the  inteipretation  of  their 
morphology  and  their  classification  a  task  of  so  great  difficulty 
and  intricacy  that  entomologists  have  preferred  to  evade  it 
instead  of  attempting  a  solution  of  it,  and  carried  the  sub^ 
division  sd  far  that  their  efforts  at  recognizing  the  types  of 
these  animals  have  ended  in  the  suicidal  result  of  consiaerin? 
very  nearly  each  species  to  represent  a  generic  type  by  itselfc 
But  although,  as  we  have  just  explained,  such  variation  in 
the  structure  of  the  mouth  as  we  meet  with  in  animals  which 
catch  and  masticate  their  food  by  means  of  the  appendages  of 
the  mouth  cannot  be  expected  in  sucking  animals  like  the 
Rhynchota,  it  cannot,  on  the  other  hand,  be  supposed  that  th« 
great  differ^tice  whidi  upon  the  whole  mu^  exist  between 
animals  which  exclusively  live  on  vegetable  juice«  such  as 
exctusively  feed  on  animal  juices,  and  those,  finally,  which 
partake  o^'  both  kinds  of  nourishment,  would  not,  in  the  midst 
of  all  this  richness  in  form,  be  marked  by  some  decisive  and 
distinctive  anatomical  feature.  More  particulariy  we  may 
confidently  assert  that  the  quiet  expandcKl  siuifoce  of  the  plant 
demands  quite  other  properties  in  the  ttructure  of  the  Rnyn* 
choteous  animal  than  tne  sharply  defined,  plastic,  rounded 
body  of  the  Kving  animal  writhinc  and  turning  about  under 
the  attack  of  the  blood-sucker.  In  both  cases  strength  in 
directing  the  thrust  of  the  rostrum  is  required,  particularly  in 
the  former  case ;  but  there  is  one  provision  required  by  the 
Wood-sucker,  which  would  be  most  injurious  to  the  sucker  of 
vegetable  juices ;  and  that  is,  facility  in  changing  the  aim  of 
the  rostnun  during  use,  particularly  as  many  blood-suckers 
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first  kill  and  then  snek^  and  consequentlj  must  often  repeat 
the  throAt.  In  this  latter  case  the  whole  figure  must  be 
slimmer,  the  head  smaller  and  susceptible  of  lateral  and  rota* 
toiy  moyements,  whilst  the  shape  of  the  head  and  rostrum 
for  the  rest  maj  vary  very  considerably  according  to  the 
natnre  of  the  prey.  But  in  the  former  case  the  general  figure 
of  the  animal  will  na^urallr  be  shorter,  more  thick-set ;  the 
head,  more  particularly,  will  be  larger,  because  it  is  to  accom- 
modate the  more  powerful  muscles  required  for  penetrating 
the  firmer  vegetable  surface;  while  at  the  same  time  there 
is  no  need  of  the  head  being  capable  of  turning  to  the  side 
or  round  its  longitudinal  axis,  nor  is  there  any  occasion 
for  considerable  variations  in  the  form  of  the  head  or  the 
rostrum,  as  these  animals  can  always  assume  essentially  the 
same  position  in  the  act  of  perforation  and  suction. 

The  blood-suckers,  moreover,  require  principally  fitness  for 
running  and  walking,  whilst  those  which  live  on  vegetable 
juices  want  adaptation  for  springing  and  flying.  On  closer 
examination,  this  circumstance  will  supply  us  with  the  true 
key  to  that  difference  in  habitus  between  Heteroptera  and 
Homopterd  which  has  been  dimly  recognized  almost  from  the 
beginning,  but  which  entomologists  have  not  yet  been  able  to 
express  satisfactorily  in  their  diagnoses,  though  in  practice 
they  have  rarely  erred  in  referring  any  particular  species  to 
one  or  the  other  of  these  suborders.  The  reason  why  the 
diflerence  in  question  has  not  yet  found  a  satisfactory  expres- 
sion in  systematic  diagnoses,  is  this — that  in  proportion  as 
the  Heteropt^ous  type  is  accommodated  for  subsistence  on 
vegetable  juices,  it  is  as  it  were  veiled  by  an  imitation  of  the 
Homopterous  cicadarian  type.  The  main  point  is,  that  in 
the  phytophagous  type  of  Khynchota  the  head  is  so  modified 
in  shape  as  to  enable  it  to  receive  support  from  the  prothorax; 
for  the  thrust  of  the  rostrum  cannot  be  executed  with  collec- 
tive force  if  it  is  directed  out  from  the  body  of  the  animal : 
the  requisite  force  is  obtained  only  when  the  thrust  is  directed 
inwards,  supported  by  the  weight  of  the  animal  and  its  firm 
footing  on  tne  surface  in  question.  Therefore  the  rostrum  is 
always  directed  backwards;  and  when  the  animal  is  to  become 
exclusively  phytophagous,  special  arrangements  become  ne- 
cessary in  order  to  render  this  direction  the  only  one  possible, 
so  that  the  whole  power  may  be  concentrated  in  Ais  direc- 
tion only. 

The  broad  and  flat  form  of  the  head  of  the  Cicada^  which  is 
not  capable  of  turning,  is  imitated  by  the  head  of  bugs,  which 
are  not  exclusively  blood-suckers,  although  their  head  is  always 
capable  of  turning.     The  imitation  consists  in  this,  that  the 
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head,  without  augmentation  of  its  inner  capacity,  b  increased 
in  size  by  expansion  of  its  margins — a  plan  which  entails  similar 
expansions  of  the  prothorax  and,  at  least  in  part,  of  the  follow- 
ing body-segments.  In  such  buffS  as,  for  instance,  Cimices 
and  Coreiy  including  Tingides  ana  Aradtj  head,  .thorax,  and 
abdomen  may  have  the  appearance  of  considerable  size,  and  a 
shape  reminding  one  of  me  Ctcadasy  whilst,  in  reality,  with 
regard  to  space  for  the  soft  parts  of  the  body,  they  are  not  larger 
than  the  slimmest  Beduvti.  But  in  spite  of  the  expansion  of 
the  margins,  the  lateral  and  rotatory  movements  of  the  head, 
which  are  conditions  of  carnivorous  habits,  are  not  much  cur- 
tailed, because  the  neck  retains  its  shape.  In  Homoptera  this  is 
different :  the  head  is  really  as  large  (that  is,  as  capacious)  as 
it  appears  outside.  Here,  then,  we  have  got  at  a  fondamental 
difference,  which  may  be  obscured  to  the  more  superficial 
consideration,  but  which  in  its  nature  must  be  thoroughgoing, 
and  which  in  reality  expresses  itself  with  all  desirable  sharp- 
ness in  a  certain  ^ture  of  external  structure.  In  order  to 
cause  the  two  contrary  movements,  viz.  the  pressing  backwards 
of  the  head  and  the  rostrum  and  the  pressmg  forwards  of  the 
body,  to  cooperate  imder  the  most  favourable  conditions  by 
the  diminution  of  the  distance  between  their  starting-points, 
the  forehead  is  bent  so  far  in  under  the  animal  that  a  struggle 
for  space,  so  to  say,  arises  between  the  head  and  the  fore  legs, 
which  only  can  be  solved  by  a  compromise,  namely  thereby, 
that  the  cox®  of  the  fore  legs  to  a  certain  extent  are  accommo- 
dated in  the  head,  in  excavations  of  the  cheeks,  which  con- 
sequently, though  it  sounds  absurd,  really  take  part  in  the 
formation  of  the  articular  socket  of  the  first  pair  of  coxse.  By 
this  arrangement  it  becomes,  of  course,  impossible  for  Homo- 
ptera to  turn  their  head  during  perforation  or  suction;  they 
are  unable  to  do  more  than  to  raise  or  depress  it  a  little.  In 
Heteroptera  no  such  thing  takes  place,  however  broad  and  flat 
their  head  may  appear :  the  cheexs  only  reach  to  the  proster- 
num,  but  never  so  far  as  the  front  legs,  and  the  head  therefore 
retains  its  capability  of  turning  on  the  protracted  cervical 
process.  These  facts,  then,  lead  to  the  following  diagnosis  of 
the  two  suborders : — 

Homcptera.  First  pair  of  coxae  articulate  with  the  cheeks. 
Heteroptera.  Cheeks  and  first  pair  of  coxse  do  not  touch 
each  other. 

m. 

All  Homoptera  are  Pagiopoda  and  phytophagous ;  they  ex- 
hibit a  great  variety  of  forms,  which,  however,    all  range 
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themselyes  into  one  series,  proceeding  without  lateral  branches 
firom  Coed  to  the  true  CicadcBy  in  one  and  the  same  direction, 
the  lowest  stage  being  characterized  by  sedentary  habits  (with 
propagation  during  summer  without  previous  development  of 
sexes),  the  higher  ones  by  different  degrees  of  freedom  of 
movement — particularly  springing  and  flight,  and  various  com- 
binations of  these  two  modes  of  movement,  which  necessitate 
special  developments  of  head  and  thorax  as  instruments  of 
balance,  causing  the  fantastic  appearance  of  many  FulgoridsB 
and  Membracidse. 

Amongst  Heteroptera,  on  the  other  hand,  some  are  ex- 
clusively blood-suckers ;  others  subsist  both  on  vegetable  and 
on  animal  juices ;  and  they  exceed  therefore  the  Homoptera 
in  variety  of  form.  Some  are  Trochalopoda,  others  Pagio- 
poda. 

The  coxse  of  trochalopodous  Heteroptera  are  round  and,  at 
least  on  the  outer  side,  embraced  by  a  projecting  margin  of  the 
metathorax,  which  corresponds  to  their  outline,  whereby  a 
proper  socket  is  formed.  These  Trochalopoda  comprise  two 
great  divisions — those  which  feed  on  mixed  food,  and  the 
pure  camivora. 

A.  Trochalopodous  Heteroptera  living  on  mixed  food, — The 
tendency  to  expansion  and  thick-set  structure  which  we  have 
explained  above  as  characteristic  of  phytophagous  habits, 
shows  itself  here,  even  in  the  slenderest  species,  also  in  the 
metathorax,  which  has  the  appearance  of  a  plate,  of  which  the 
posterior  margin  forms  a  projection  of  varying  extent,  beyond 
the  first  abdominal  segment.  By  degrees,  as  carnivorous 
habits  prevail,  the  lateral  edges  of  the  body  are  less  expanded, 
and  we  observe  a  gradual  transition  from  the  short  angular 
bug-type  with  elliptic  transverse  section  to  the  elongated  oval 
shape  with  even  lateral  margins  and  incre,asing  depth  of  body. 
This  series  of  bugs  has  been  broken  up  by  systematic  authors 
into  a  nimiber  of  small  families,  mostly  based  on  general 
habitus,  but  in  part  also  based  on  the  number  of  joints  in  the 
feet  and  in  the  rostrum.  But  the  number  of  tarsal  joints  may 
be  different  in  species  otherwise  nearly  allied,  and  the  tube 
of  the  rostrum  is  in  reality  four-jointed  in  all  Rhynchota; 
when  they  are  sometimes  said  to  have  a  rostrum  of  a  less 
number  of  joints,  this  really  only  means  that  the  basal  joints 
are  small,  partly  hidden  by  the  projecting  parts  of  the  fore- 
head, and  not  counted.  I  consider  it  far  more  natural  to  de- 
termine the  steps  of  this  series  by  the  position  of  the  antennae, 
which  depends  on  the  different  degree  and  the  direction  of  the 
expansion  of  the  head — that  is,  by  the  marks  pointed  out  by 
Fabricius  and  Latreille, — the  antennae  being  either  inserted 
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under  the  margin  of  the  forehead  or  free  at  their  insertion^ 
And  in  the  latter  case  inserted  either  at  the  top  of  the  head,  in 
the  same  line  as  the  eyes,  or  below  the  eyes  on  the  sides  (rf 
the  head.  Thus  we  arrire  at  three  large  families — (limices 
(with  Tetyrae  and  the  fossorial  group  of  Cydnint),  Cord  (with 
Aradi  and  TingidoR)^  and  Lygtm.  it  is  only  within  the  latter 
family  that  predatory  habits  so  far  predommate  that  the  first 
pair  of  limbs  are  sometimes  developed  into  instruments  for 
catching  the  prey. 

B.  Purely  carnivorous  trochalopodous  Heteroptera. — The 
whole  structure  is  calculated  for  freer  movements ;  the  prdect- 
ing  margin  of  the  metathorax  is  wanting,  and  the  root  of  the 
abdomen  is  entirely  uncovered.  The  first  pair  of  legs  are 
generally  adapted  for  catching  the  prey.  This  series  of  bugs, 
too,  has  been  divided  into  a  number  of  small  families,  ana 
they  have  in  part  been  mixed  with  those  of  the  preceding 
series  and  with  Pagiopoda.  This  group  may  naturally  be 
divided  in  a  manner  corresponding  witli  the  local  circum- 
stances of  life.  Reduvii  (with  Syrtis  and  Nobis)  j  which  live 
on  dry  land,  have  terminal  claws ;  Hydrometroej  which  run 
on  the  surface  of  water,  have  the  claws  inserted  above  the 
point  of  the  foot,  and  are.  at  least  on  the  ventral  surface^ 
clothed  with  an  auriferous  telt.  Both  families  consist  of  ani- 
mals living  in  atmospheric  air,  and  have  free  antennas  and 
spiracles.  Those  of  the  third  family,  Nepes,  climb  or  row 
under  water,  and  have  short  antennse  nidden  under  the 
cheeks;  their  spiracles  are  by  special  contrivances  secured 
against  the  entrance  of  the  water ;  and  the  last  pair  is  trans- 
formed into  a  long  respiratory  tube. 

The  triangular  posterior  <x>x8b  of  the  pagiopodous  Heteit)- 
ptcra  join  the  metathorax  with  the  whole  of  tneir  open  base, 
«nd  occupy  its  posterior  margin ;  they  reach,  consequently,  as 
iar  Ofit  to  the  mdes  as  the  metathorax,  but  a  part  ot  their  real 
extent  is  sometimes  hidden  by  the  margin  of  the  metathorax 
forming  a  flat  progection  which  covers  their  external  pcut, 
without,  however,  embracing  the  coxa  as  in  Trochalopoda. 
The  Pagiopoda  are  all  blood-suckers.  From  the  morpho- 
logical point  of  view,  these,  therefore,  repeat  the  series  of  forms 
olServed  in  Trochalopoda — but  with  this  difference,  that  the 
basis  of  the  abdomen  is  naked.  Recent  authors,  not  being 
aware  of  the  important  character  which  binds  them  together, 
have  split  them  into  a  ffreat  number  of  small  families,  ana 
mixed  them  up  with  Trochalopoda.  According  to  the  localities 
in  which  they  live,  they  are -divided  into : — Aoanthio^  {Capsus 
and  Miris,  Anthocorisj  &c.,  and  Xyhcoris^  Salda^  Leptopus)^ 
with  free  antennae ;   Pelegoni,  living  on  shores,  with  hidden 
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antennae  and  corsorial  limbs ;  and  swimmiog^bngs^  with  hidden 
antennae  and  swimming^leesw  The  latter  are  again  divisible 
mto  those  which  swim  on  their  back  (NotonectcBJy  boat-shaped, 
and  with  free  rostrum,  and  those  which  swim  in  the  usual  po* 
sition,  which  again  are  divisible  into  Nauooridei^  with  free 
rostrum  and  free  metathorax,  BelostomcUa^  with  free  rostrum 
and  the  sides  of  the  metathorax  covered  bj  the  overreaching 
lateral  parts  of  the  mesothorax,  and  Corixasj  with  hidden  ros* 
trum  and  free  metathorax.  The  family  ofAcanthtce  comprises 
^)ecies  indicating,  so  to  say,  the  developments  of  the  tjpe  into 
the  other  families :  PeUgoni  more  particularly  are  indicated  by 
Salda.  For  the  rest,  it  is  still  doubtful  whether  Peleaoni  and 
Nauoorides  can  be  sharply  distineuisbed  from  each  other. 

In  trochalopodouB  as  well  as  m  pagiapodous  Ueteroptera, 
the  articulation  of  the  abdominal  segments  is  in  the  same 
degree  more  moveable  as  the  structure  is  more  exclusiveljr 
calculated  for  carnivorous  habits,  particularly  when  the  ani- 
mal lives  Under  circumstances  which  in  themseives  require 
sreater  flexibility  of  the  body,  for  instance,  in  the  water,  or 
hunting  on  plants ;  but  if  it  seeks  its  prey  on  an  open  and 
even  surface,  the  abdomen  may  foe  as  inflexible  as  in  suckers 
of  vegetable  juices.  Thus  the  joints  coalesce  along  the  middle 
of  the  ventral  surface,  not  only  in  many  CimioeSy  but  also  in 
many  Beduvii.  In  many  Lygmi^  in  Nepce^  N<ibi8j  Antho^ 
corisy  &c.  the  edges  of  the  anterior  segments  meet  on  a  level, 
whilst  the  posterior  segments  are  imbricate ;  but  in  Capii  all 
the  joints  are  imbricate,  and  the  whole  abdomen  very  move- 
able, &C.  These  difierences  afford  in  several  instances  usefrd 
marks  for  groups  and  genera. 

The  Bhyncfaota,  whxh  live  as  parasites  on  wmrm-blooded 
animals  and  possess  a  telescope-£>xmed  rostrum,  are  pagio- 
podous,  but  nrast,  in  accordance  with  their  general  structure, 
be  treated  as  a  separate  division,  Siphunculata  (Latr«),  of 
equal  valve  with  Heteroptera  and  Homoptera. 

IV. 

The  classification  to  which  the  views  explained  in  the 
foregoing  necessarily  leads  entails,  in  several  respects,  such  a 
thorough  revolution  in  the  hitherto  received  lurangement, 
Ihat  it  can  scarcely  look  for  ready  and  immediate  accep- 
tance by  hemipterologists.  But  nothing  will  offend  them 
more  than  the  demolition  of  the  division  of  Cryptocerata,  which 
hitherto  has  been  looked  upon  as  irremoveably  established. 
This  division  as  now  accepted  is  remarkable  for  uniformity 
in  general  appearance,  and  possesses  an  easy  and  decisive 
(diaracter  in  the  short  and  hidden  antennae ;  it  will  there- 
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fore,  first  of  all,  be  objected  to  my  classification  that  it  dis- 
solves a  natural  division  which  has  been  long  recognized  as 
such,  and  that  it  does  awaj  with  the  generally  accepted  distri- 
bution of  Heteroptera  in  Oeocores  and  Hydrocores*  My 
answer  is  that  Cryptocerata  {Pelegoniy  Nepce^  NaucorideSj 
CorixcBy  NotonecUe)  are  not  united  together  except  by  features 
which  are  connected  with  their  life  under  water,  and  that 
NepcB  on  the  one  side,  and  Notonectce  and  the  other  families  on 
the  other  side,  are  not  less  diflferent  from  each  other  in  all 

E>ints  of  their  structure  than  Dytisci  and  Hydrophili  amongst 
leutherata.  In  Nepm  the  posterior  limbs  are  moved  alter- 
nately, as  in  Hydrophili)  like  these  latter,  they  crawl  and 
climb  and  row  about ;  and  in  Jboth  families  peculiar  modifica- 
tions of  certain  organs  are  required  in  order  to  facilitate  respi- 
ration— in  Hydrophili  of  the  antennae,  in  N^ce  of  the  last  pair 
of  spiracles:  in  N^aucorideSy  Corixce^  and  NotmiectcBj  on  the  con- 
trary, the  movement  of  the  posterior  limbs  is  isochronic,  as  in 
Dytisci ;  they  are  like  these  typical  swimmers ;  and  no  special 
arrangements  are  required  for  the  sake  of  respiration,  as  the 
surface  of  the  water  can  always  be  reached  without  diflSculty, 
not  to  mention  that  the  highest-developed  water-bugs  swim 
with  the  ventral  surface  upturned.  I  anticipate  an  objection 
to  this — namely,  that  Cryptocerata  show  themselves  to  form  a 
natural  division  in  the  structure  of  the  thorax,  being  the  only 
division  of  Heteroptera  with  separate  epimera.  But  this  is 
simply  an  error :  Cryptocerata  have  undivided  thoracic  seg- 
ments like  all  other  Khynchota;  a  real  open  seam  between 
sternum  and  epimera  is  never  to  be  found.  Nor  is  it  dif- 
ficult to  trace  the  origin  of  the  mistake.  The  fact  is  that  each 
group  of  muscles  belonging  to  the  limbs  moulds  that  part  of 
the  tnorax  to  which  it  is  attached  into  a  separate  form ;  and 
the  lines  of  demarcation  between  these  divisions  project  inter- 
nally in  proportion  as  the  muscles  are  stronger;  these  boundary- 
lines  appear  outside  as  slightly  impressed  lines,  and,  on  account 
of  their  thickness  in  the  depth,  they  appear  with  a  darker  colour 
when  the  background  is  light.  The  water-bugs,  being  supported 
by  the  medium  in  which  they  live,  do  not  require  such  thick  in- 
teffuments  of  the  thorax  as  those  which  live  on  dry  land ;  their 
colours  are  never  very  dark,  never  metallic,  but  generally  grey 
or  yellow,  in  consequence  of  which  the  integuments  are  more 
even,  smooth,  and  lamelliform  than  in  land-bugs,  and  the 
boundary-lines  between  the  parts  occupied  by  different  sets  of 
muscles  far  more  striking  to  the  eye.  It  is  likewise  an  erro- 
neous appreciation  of  facts  when  it  is  stated  that  the  metathorax 
in  Coriocce  is  furnished  with  "  parapleurse  "  (that  is,  epimera 
separate  from  epistema) ;  for  the  coxae  do  not  at  all  articulate  with 
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these  "  parapleursB,"  which  are  nothing  but  lamelliform  po- 
jections  of  the  metathorax  itself,  separated  by  an  indentation, 
which  serves  to  get  more  space  for  the  bending  forwards  of  the 
posterior  limb.  Nor  is  this  projection  peculiar  to  Corixoe^  for 
it  occurs  also  in  Salda — that  is,  in  quite  a  different  division 
from  Cryptocerata. 

How  entirely  entomologists  have  allowed  themselves  to  be 
guided  in  the  arrangement  of  this  division  by  superficial 
impressions  of  general  similarity,  is  evident  from  the  fact  that 
Naucorisy  merely  on  account  of  the  oval  shape  and  the  strong 
development  of  the  anterior  legs  for  catching  prey,  has  been 
placed  between  Pelegoni  and  Nepce^  and  separated  still  further 
from  Corixce^  its  nearest  relatives,  by  the  interposition  of  No- 
tonectcB  (see  M.  Fieber's  paper,  "  Genera  Hydrocoridum  secun- 
dum ordinem  naturalem  in  familias  disposita:"  Pragae,  1851, 
4to).  But,  above  all,  the  juxtaposition  of  Nepce  and  Belosto- 
mata  in  one  and  the  same  family  shows  that  classification  here 
has  only  been  founded  on  superficial  similarities.  Burmeister, 
who,  like  the  majority  of  earlier  authors,  even  reckons  Naucoris 
amongst  Nepce^  and  states  that  all  water-bugs  of  this  family 
respire  through  tubes  which  project  from  the  apex  of  the  abdo- 
men, is  obliged  to  add  that  these  respiratory  tubes  are  wanting 
in  many  NcpcBj  particularly  in  the  malesj  and  that  they  are 
also  wanting  in  the  larvce  (see  '  Handb.  d.  Entomologie,'  ii. 
192,  195).  Fieber  attempts,  in  the  paper  just  quoted,  to 
bring  about  imiformity  in  this  respect  by  stating  that  the 
so-called  respiratory  tubes  of  Nepce  do  not  serve  for  re- 
spiration, but  are  genital  appendages;  whilst  in  his  work 
on  the  European  Hemiptera-fauna,  he  states  that  these  tubes 
belong  to  the  genitalia  in  Belostomata^  but  are  of  a  different, 
not  yet  discovered,  nature  in  Nepa  and  Banatra,  The  truth 
is  that  these  appendages  are  fundamentally  different  in  nature 
and  origin  in  the  pagiopodous  Belostomata,  where  they  belong 
to  the  genitalia,  and  in  the  trochalopodous  NepcE^  where  they 
are  respiratory  tubes.  Just  as  the  medium  in  which  the 
animals  live  and  move  requires  short  antennae  and  a  felt 
covering  of  the  ventral  surface  in  all  water-bugs,  whatever 
be  their  typical  differences,  so  a  parallelism  may  be  observed 
also  between  other  modifications  of  different  types  of  water- 
bugs  ;  with  regard  to  Nepce  and  Belostomataj  we  observe  it  be- 
sidefif  in  these  points — that  the  side  of  the  metathorax  in  both 
18  covered  by  the  lateral  part  of  the  mesothorax,  and  that  in 
both  the  ramified  antennae  serve  as  air-reservoirs. 

V. 

We  arrive  here  at  a  point  of  structure  which  is  still  shrouded 
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in  ereat  obBcnrity^  namely  the  nombca-  and  poeitioa  cX  the  vok^ 
racles  in  Heteroptera.  Scarodj  two  aathors  agree  cm  this 
subject;  and  there  is  no  restige  of  any  one  having  so  much  as 
thought  of  any  fixed  rule  being  observable  in  this  respect. 

K,  for  instance,  we  turn  to  the  newest  manual  *  (Fiebwr's 
well-known   and   indispensable  work  on  the   Rhynchota  of 


Eur(q)e),  we  read  (p.  9)  that  "  The  spiracles  of  the  body, 
stigmata,  appear  only  now  and  then  clearly  on  the  dorsal 
rings,  and  are,  with  the  exception  of  some  genera  (rf  Hydroco- 


ridety  always  to  be  perceived  on  the  sides  of  the  ventral  sur- 
face as  small  perforated  knobs  (Taf.  i.  fig.  30,  t).  The  spiracdes 
of  the  thorax  are  placed  on  the  sides  of  the  metathiurax,  and 
show  an  elongatea  slit,  surrounded  by  a  thick  or  lamelliferm 
margin  (Taf.  i.  figs.  1,  2,  30,/?),  which  sometimes  terminates 
on  the  outer  side  in  a  comiform  prolongation  (some  Berytidi^ 
Oxycareni).  More  rarely,  each  segment  of  the  thorax  has  its 
own  spiracle."  A  little  before,  in  treating  of  tlie  prothorax 
(p.  7),  It  is  stated : — "  The  prothorax  rarely  has  a  spiracle  " ;  and 
in  treating  of  the  abdomen  (p.  8),  "  The  connectmg  marginal 
piece,  connexivum,  which  is  turned  round  from  the  ventral 
surface  to  the  back  (Taf.  ii.  fig.  2,  i),  carries  the  dorsal  stig- 
mata, which  in  Nepa  particularly  clearly  are  covered  by  a 
membrane."  According  to  the  statement  on  p.  8,  the  stigmata 
of  the  abdomen  are  situated  on  the  dorsal  surface ;  according 
to  p.  9,  sometimes  on  the  back,  but  always  on  the  ventrid 
side ;  the  thorax,  we  are  to  understand,  has  only  sometimes 
spiracles  between  the  prothorax  and  mesothorax,  more  rarely  a 
pair  for  each  segment,  but  always  a  pair  on  the  metathorax. 
Any  reader,  however,  who  understands  that  the  last  stat^uent 
contains  a  physiological  impossibility,  and  therefore  examines 
M.  Fieber's  figures  in  order  to  obtain  further  information, 
will  easily  perceive,  if  he  is  at  all  conversant  with  the  anatomy 
of  Rhynchota,  that  what  the  author  represents  as  spiracles  are 
no  spiracles  at  all,  but  simply  the  orifices  of  the  odoriferous 
glands.  It  is  an  old  error,  and  was  committed  even  by 
Latreille:  "Le  metathorax  des  pentatomes,  des  scutellferes 
ofire  inf6rieurement  une  paire  de  stigmates"  (Rfegne An.  nouv. 
ed.  iv.  p.  294,  footnote). 

The  venerable  L^n  Dufour  treated  the  matter  far  more 

♦  It  is  of  still  less  use  to  consult  the  general  manuals  in  comparatiye 
anatomy,  ss  all  they  contain  in  this  respect  concerning  the  structure  of 
Insecta  and  Articulata  in  general  is  a  confused  mixture  of  a  little  that  ia 
true  and  a  great  mass  of  error ;  and  no  one  has  undertaken  to  verify  the 
statements  and  view  them  from  a  more  comprehensive  morphological 

goint  of  view.     This  holds  good  even  with  regard  to  the  manual  of 
iebold,  to  whom,  however,  no  olame  attaches,  as  a  better  result  could  not 
be  attained  without  new  and  eom$irehensive  investigations. 
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^roughly  in  his  highly  meritorions  and  hitherto  unique^ 
though  now  in  a  great  measure  antiquated,  work  on  the 
Rhynchota.  He  sums  up  the  result  of  his  conscientious 
investigation  in  these  words: — "Appareil  respiratoire  form^ 
de  stigmates  toujours  places  k  la  parol  inf^rieure  du  corps  . . .; 
une  paire  de  stigmates  pectoraux,  quatre,  six  ou  sept  paires  de 
stigmates  abdominaux"  (Rech.  Anat.  et  Physiol,  sur  les 
H^mipt.  p.  278).  This  statement  is  put  forth  as  being  valid 
with  regsurd  to  all  Rhynchota.  The  only  pair  of  spiracles  of 
the  thorax  which  he  knows  is  placed  between  mesothorax  and 
metathorax  (p.  235)  ;  in  some  cases,  however,  he  simply 
denies  the  existence  of  any  spiracles  on  the  thorax,  as  with 
regard  to  Nepce^  concerning  which  he  says  : — "  C'est  im  fait 
incontestable  que  la  N^pe  et  le  Ranatre  n  offrent  aucune  trace 
de  I'existence  de  stigmates  thoraciques  "  (p.  245).  With  re- 
gard to  the  abdominal  spiracles  he  specifies  his  general  state- 
ment thus,  that  the  common  number  is  six,  but  that  ifirts  and 
Capsus  have  seven  pairs.  He  mentions  this  as  '^  un  trait  ana- 
tomique  fort  remarquable  "  (p.  243) ;  but  he  considers  it  still 
more  remarkable  that  the  female  of  Coreua  {Syromaates)  mar^ 
gincUus  (L.)  has  seven  pairs,  whilst  the  male  has  only  six;  and 
in  treating  of  the  lateral  part  of  the  last  abdominal  segment  of 
the  female,  he  exclaims  : — "  Mais  ce  qu'il  y  a  de  fort  remarqua- 
ble dans  ce  repli,  c'est  qu'il  est  stigmatiffere  :  en  sorte  que  la 
feraelle  de  cet  insecte  a  une  paire  de  stigmates  de  plus  que  le 
mdle  "  (p.  206).  In  N^a  he  finds  abdominal  stigmata  only 
in  the  third  and  fifth  segments — that  is,  three  pairs  in  all  be- 
sides the  respiratory  tubes,  which  he  considers  morphologically 
separate  organs,  '^  md^pendant  des  segmens  propres  de  Tabdo- 
men  "  (p.  246). 

Against  these  statements  concerning  Nepay  Burmeister  ob- 
serves (Handb.  d.  Ent.  ii.  p.  197)  that,  with  regard  to  the  thorax, 
he  cannot  fully  endorse  them,  because  he  has  found  a  pair  of 
spiracles  between  the  metanotum  and  the  first  dorsal  segment 
of  the  abdomen.  It  escaped  Burmeister's  attention  that  L^n 
Dufour  had  both  described  (p.  256)  and  figured  (fig.  196,  e)  this 
organ,  although  he  had  refused  to  put  it  in  a  line  with  the  or- 
dinary spiracles  and  described  it  as  a  "  sachet  utriculaire." 
For  the  rest,  Burmeister  justly  observes  that,  as  these  animals 
fly,  they  must  have  spiracles  on  the  thorax ;  and  he  modestly 
adds  that,  inasmuch  as  it  is  well  known  how  very  difficult  it  is 
to  observe  these,  they  might  exist  in  Nepuj  although  so  able 
an  anatomist  as  L4on  Dufour  had  been  unable  to  nnd  them. 
Burmeister  himself  had  several  years  before  (Handb,  d.  Ent. 
i.  p.  174)  indicated  the  existence  of  a  pair  of  spiracles  between 
the  prothorax  and  mesothorax  in  Rhynchota ;  and  it  seems 
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therefore  that  afterwards,  when  the  second  volume  of  his 
manual  was  published,  he  did  not  wish  to  maintain  his  former 
statement  as  universally  correct. 

According  to  mjr  own  very  extensive  investigations,  the" 
facts  are  the  following. 

Rhynchota  heteroptera  possess,  without  exception,  ten  pairs 
of  spiracles;  and  their  distribution  is  exactly  the  same  which  I 
have  demonstrated  long  ago  in  Eleutherata. 

The  first  pair  is  placed  in  the  connecting  membrane  between 
the  prothorax  and  mesothorax.  It  is  in  most  cases  to  be  found 
only  with  great  difficulty,  and  only  by  a  very  careful  and 
skilful  investigation.  It  very  easily  escapes  attention  on  dried 
specimens,  as  it  cannot  be  seen  till  the  prothorax  is  taken 
away ;  but  in  this  process  the  connecting  membrane  between 
the  segments  generally  breaks  in  the  very  line  of  the  spiracles, 
which  thereby  become  so  lacerated  that  the  remains  of  their 
peritrema  can  only  with  the  greatest  difficulty  be  i-ecognized 
on  the  margins  of  the  broken  membrane.  The  proper  way  of 
demonstrating  these  spiracles  is  to  disarticulate  the  first  and 
second  pair  of  legs,  cut  out  the  prostemum  and  mesosternum 
together,  and  then  continue  the  aissection  from  above ;  when 
the  ventral  surface  is  cleared,  more  and  more  of  it  is  cut  away 
until  the  connecting  membrane  is  isolated.  The  same  pro- 
ceeding may  be  used  on  dried  specimens  by  first  boiling  them 
a  couple  of  minutes,  or  longer,  according  to  the  size  of  the 
specimens. 

The  second  pair  of  spiracles  is  rightly  described  by  earlier 
authors ;  it  is  hidden  behind  the  seam  between  meta-  and 
mesothorax,  and  is  visible  only  when  the  animal  exerts  itself 
in  flying  or  running.  In  Nepce  and  Belostomata,  where  its 
existence  has  hitherto  been  denied  by  all,  it  is  nevertheless  in 
its  ordinary  place  and  of  considerable  size.  The  reason  why 
it  has  hitherto  escaped  detection  is,  that  these  animals  possess 
a  very  remarkable  arrangement  to  prevent  the  entrance  of 
the  water,  the  epimera  of  the  mesothorax  being  continued 
in  the  shape  of  a  lamelliform  cover,  reaching  beyond  the 
metathorax  to  the  base  of  the  abdomen.  This  has  not  been 
observed;  and  the  spiracle  has  been  sought  in  vain  because 
entomologists  have  sought  it  under  the  edge  of  this  cover, 
which  has  been  mistaken  for  the  suture  between  the  two  seg- 
ments, instead  of  looking  for  it  under  the  real  suture.  This 
latter  is  not  to  be  seen  before  the  cover  is  removed  to  a  little  way 
in  front  of  the  second  pair  of  coxae,  when  the  spiracle  appears 
very  clearly.  It  is  only  near  its  edge  that  the  cover  is  close- 
fitting  ;  further  forwards  the  metathorax  is  so  much  inflected 
as  to  leave  a  considerable  air-reservoir  between  it  and  the 
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cover  outside  the  spirade.  It  is  easjr  to  see  the  importance  of 
these  arrangements  for  the  respiration  of  the  Nepce.  They 
come  to  the  water  flying,  no  doulbt  after  long-continued  search, 
and  with  the  walls  of  the  thorax  violently  distended  by  the 
exertion  of  the  thoracic  muscles;  and  in  the  same  moment 
that  the  water  closes  over  them  they  must  dispense  with  the 
means  of  respiration  of  which  they  made  use  during  flight.  It  is 
therefore  a  matter  of  the  greatest  importance  to  them  to  be  able 
under  all  circumstances,  merely  by  closing  the  covers  formed 
by  the  metathorax,  to  get  time  to  recover  without  danger  of 
suffocation ;  they  are  mus  rendered  independent  of  the  sur- 
rounding medium,  until  they  can  begin  to  make  use  of  their 
respiratory  tube.  Something  similar  must  hold  good  with 
regard  to  Belostomatay  though  their  respiratory  system  is 
otherwise  so  different  from  that  of  Nepcs ;  but  nothing  further 
is  known  with  regard  to  the  circumstances  of  life  of  these 
tropical  animals. 

The  third  pair  of  spiracles  is  placed  on  the  back  of  the 
animal,  hidden  by  the  wings,  between  the  metanotum  and  the 
first  dorsal  segment  of  the  abdomen.  It  has  hitherto  only  been 
observed  in  Nepce^  as  stated  above,  but  exists  really  in  all 
Heteroptera.  It  is  large,  and  thdse  who  are  sufficiently  con- 
versant with  the  structure  of  spiracles  will  not  fail  to  see  it ; 
but  others  will  easily  be  deceived  by  the  various  membranes 
which  are  placed  between  the  places  of  insertion  of  the  wing- 
muscles  and  the  roots  of  the  nbs  of  the  wings.  This  is  the 
pair  which  I  have  called  spiracula  metathoracica  in  Eleutherata, 
giving  to  the  two  anterior  pairs  the  names  respectively  of 
spiracula  prothoracica  and  mesothoracica ;  and  in  the  choice  of 
this  name  I  have  been  guided  by  the  fact  that  this  third  pair 
of  spiracles  does  supply  the  metathorax  with  tracheae.  It  seems 
to  me  that  no  more  stariking  proof  of  the  justice  of  this  view 
can  be  demanded  than  the  fact  that  these  spiracles,  together 
with  that  dorsal  segment  which  is  situated  behind  them,  are 
moved  forwards  to  join  the  thorax  when  the  abdomen  becomes 
pedunculated. 

The  fourth  and  following  pairs,  including  the  tenth,  are 
placed  on  the  ventral  side  of  tne  pleural  fold  of  the  abdomen. 
There  are  consequently  seven  pairs  of  abdominal  spiracles ; 
and  that  entomologists  hitherto  have  only  known  of  six  pairs, 
or  in  some  cases  of  one  pair  more  in  the  female,  has  a  double 
cause.  In  the  first  place,  the  projecting  posterior  margin  of 
the  metaiJiorax  covers,  in  manv  trochalopodous  bugs,  as  we 
have  shown,  a  greater  or  smaller  part  oi  the  first  abdominal 
segment,  together  with  the  spiracles  of  this  segment,  which 
in  that  case  do  not  become  observable  till  this  marginal  plate 
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is  removed.  In  the  second  place,  a  collision  arises  between  the 
exigencies  of  the  seventh  pair  of  spiracles  and  the  modification 
of  the  last  abdominal  segment  for  the  purposes  of  generation, 
in  consequenceof  which  the  spiracle  often  is  soeffectuallj hidden 
out  of  sight  that  it  is  not  observed  till  the  segment  is  entirely 
lifted  out.  In  the  females  the  pleural  fold  remains  broader  than 
in  the  males ;  and  it  must  therefore  be  accidental,  or  perhaps 
rather  owingto  awant  of  perception  of  thegeneral  law,  that  L^n 
Dufour  saw  it  only  in  the  female  of  Syromastes  margiruUus 
and  not  in  those  of  other  Cimices  and  Gorei  in  general. 
But  in  the  males  the  last  ventral  segment  is  made  use  of  for 
the  organs  of  copulation  to  a  much  greater  extent;  and  the 
pleural  fold  is  so  much  reduced  in  extent  that,  as  stated,  the 
spiracle  quite  disappears  from  view  and  is  not  seen  till  the 
middle  part  of  the  segment  is  entirely  taken  out  of  its  connexion ; 
but  with  proper  attention  it  can  then  always  be  seen.  That 
L^on  Dufour  only  saw  it  in  Capsus  and  Miris  was  because  the 
last  abdominal  nng  is  more  moveable  in  these  genera  than  in 
all  other  Heteroptera. 

A  more  detailed  accoimt  of  the  structure  of  the  organs  of 
respiration  would  be  beyond  the  scope  of  the  present  treatise ; 
and  I  shall  therefore  confine  myself  on  this  occasion  to  a  short 
notice  of  a  few  points  which  are  too  closelv  connected  with 
thepreceding  to  oe  entirely  passed  over  in  silence. 

Tne  abdominal  spiracles  are  roimd  and  open  in  all  bugs 
living  in  the  atmospheric  air ;  but  in  those  which  live  imder 
water,  they  are  partly  modified  in  various  ways,  partly  ac- 
companied by  special  arrangements.  In  Nqpce  the  first  two 
and  the  penultimate  pairs  are  exceedingly  small  and  appa- 
rently closed  :  the  third,  fourth,  and  fifth  pairs  very  large,  but 
closed  by  a  plate  presenting  the  appearance  of  a  sieve,  whilst 
the  seventh  is  prolonged  into  a  pair  of  air-tubes.  The  ex- 
tremelv  remarkable  structure  of  the  large  spiracles,  however, 
as  well  as  of  the  two  which  are  situated  behind  the  prothorax 
and  behind  the  metanotum  respectively,  has  not  yet  been  pro- 
perly demonstrated,  and  requires  a  new  and  thorough  investi- 
gation. On  the  present  occasion  I  shall  only  mention  this 
essential  fact,  which  is  of  importance  for  the  following,  that 
from  the  seventh  pair  (the  respiratory  tubes)  two  large  trunks 
of  Ixachese  run  through  the  whole  length  of  the  body*.     In 

*  Comp.  L^on  Dufour's  celebrated  and  often-copied  fiffure  196  in 
'Kech.  Anat.  et  Physiol,  put  les  H^mipt.' ;  it  gives  a  good  elementary 
view  of  the  arrangement,  but  is,  as  will  appear  from  the  preceding  ol>- 
servationS;  yery  inaccurate  and  incomplete  as  far  as  the  whole  fore  part  is 
concerned,  where  the  author  has  accommodated  it  in  accordance  with  his 
assertion  that  the  thorax  is  entirely  without  spiracles. 
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all  the  pa^opodous  water-bugs  all  the  spiracles  of  the  ab- 
domen are  uniform  and  open,  but  turn  meir  openings  out- 
wards and  backwards^  not  downwards,  in  consequence  of 
which  they  are  difficult  to  find,  unless  the  ventral  surface  is 
carefully  examined  in  this  very  slanting  position;  outside 
them  the  pleural  fold  bears  either  an  auriferous  border  of  hair 
(NotonectcBy  where  these  borders,  in  connexion  with  the 
keel  of  bristles  along  the  ventral  siirface,  form  a  complete  roof 
over  the  layer  of  air),  or  of  short  close  felt  {Belostomata)y  or 
else  the  whole  ventral  surface  is  closely  covered  by  short  felt 
{Naucorisy  Corixce) ;  and  from  each  spiracle  a  large  trunk- 
trachea  proceeds  to  the  interior,  whilst  the  two  large  longitu- 
dinal trunks  characteristic  of  Nepce  are  here  wanting. 

Mistakes  with  regard  to  the  spiracles  of  the  abdomen  have 
often  been  caused  by  the  occurrence  in  most  bugs  of  a  series 
of  impressions,  sometimes  having  the  appearance  of  short 
lines,  sometimes  of  slightly  impressed  spots  of  a  lighter  colour 
than  the  surrounding  ventral  surface,  sometimes  of  more  or 
less  deep  points,  which  series  is  placed  alongside  the  row  of 
real  spiracles,  in  most  cases  inside  it,  sometimes  outside,  or 
there  may  even  be  a  row  of  impressions  on  each  side  of  the 
row  of  spiracles.  Inasmuch  as  these  impressions,  owing  to 
their  size  and  their  colour,  stand  out  in  stronger  contrast  to 
the  ventral  surface  than  the  spiracles,  they  have  often  been 
mistaken  for  these,  though  the  absence  of  an  opening,  or  of 
any  thing  that  might  be  taken  for  the  peritrema  of  the  spira- 
cles, easily  convinces  an  attentive  observer  of  the  true  nature 
of  these  impressions.  These  correspond  to  protuberances  on 
the  inside  of  the  segments,  which  serve  as  points  of  attach- 
ment for  a  very  complicated  apparatus  of  ligaments  and 
muscles  whereby  the  trunk-tracheae  which  spring  from  the 
spiracles  are  closed  and  opened. 

VL 

In  the  foremost  part  of  the  abdominal  cavity  of  Heteroptera 
two  large,  orange-coloured  glandular  sacs  are  observed,  the 
odoriferous  glands.  Their  secretion,  an  ethereal  oil,  is  the 
source  of  the  peculiar  penetrating  smell  which  is  so  well 
known  from  the  common  bug,  but  which  in  many  other 
species  is  rather  to  be  described  as  aromatic  than  as  dis- 
agreeable. Ij6on  Dufour  has  described  the  main  features  of 
these  glands  in  several  ffenera.  I  shall  here  confine  myself 
to  noticing  their  external  apparatus,  which  in  several  cases, 
as  already  mentioned,  have  been  mistaken  for  spiracles.  The 
two  ducts  open  on  the  metathorax.  A  distinction  must  be 
made  between  the  spout  with  which  the  opening  is  often  fur- 
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nished,  the  spout-groovcy  which  sometimes  occurs  as  a  con- 
tinuation of  the  spout,  and,  finally^  the  evaporcUing-surfacej 
which  surrounds  the  opening  and  is  intended  to  retain  the 
secretion  while  it  evaporates,  and  to  prevent  it  from  running 
down  over  the  neignbouring  parts,  particularly  the  second 
pair  of  spiracles.  To  this  end  the  surface  is  very  finely  gra- 
nulated, and  at  the  same  time  undulated-rugose.  In  the 
detail  of  their  structure  these  parts  exhibit  so  many  varieties, 
that  they  are  often  of  importance  for  the  systematic  diagnosis 
of  the  animals ;  and  as  they  have  hitherto  been  very  .little 
noticed,  a  general  accoimt  of  their  distribution  and  principal 
forms  will  be  of  use.  I  shall  principally  take  the  examples 
from  among  the  Danish  species,  which  are  quite  numerous 
enough  (more  than  three  himdred  species  are  known  from 
Denmark). 

In  the  family  of  Cimicea  there  are  some  in  which  there 
seems  to  be  no  external  indication  of  a  glandular  apparatus  ; 
amongst  the  Danish  genera,  Phimodera  and  Odontoscelis  are 
in  this  case.  In  the  others  the  opening  is  always  situated  on 
the  side,  at  a  greater  or  smaller  distance  from  the  cox83,  but 
exhibiting  many  varieties  as  to  size,  shape,  spout-groove,  and 
evaporating-surface.  In  Tetyra  hottentotta  and  maura  the 
opening  is  at  a  distance  both  from  the  coxas  and  from  the 
anterior  edge  of  the  metathorax  ;  it  is  very  narrow,  and  has  a 
long  straight  eroove,  with  narrow  and  sharply  raised  edges,  and 
terminating  with  a  sharply  defined  rounded  outline ;  the  evapo- 
rating-surface extends  only  to  the  metathorax,  but  is  very 
large,  surrounds  the  whole  apparatus,  and  is  externally  boimded 
by  a  sharply  defined  arched  line.  Ooreomelas  and  Legnotus 
have  a  highly  developed,  long,  raised  sprout-groove,  extend- 
ing along  the  suture  of  the  mesostemum,  and  terminating  in 
L.  picipea  with  a  projecting  tooth ;  the  evaporating-siirface 
is  very  large,  and  extends  backwards,  more  or  less  sharply 
defined,  over  the  metastemum,  covers  the  whole  suture  of  the 
mesostemum,  reaches  some  distance  beyond  the  mesostemum, 
and  sends  a  continuation  forward  along  the  margin  of  the 
elytra.  In  Podops,  ^Ua^  Cimex  melanocephaluSy  verncUiSj  and 
baccarumy  the  opening  is  small,  lateral,  witnout  a  proper  spout- 
groove;  the  evaporating-surface  is  extensive,  and  forms  an 
oval  spot  which  covers  the  suture  between  metastemum  and 
mesostemum.  In  Strachia  and  the  other  members  of  the 
same  group  the  opening  is  nearer  to  the  coxas,  there  is  no 
spout-groove,  the  evaporating-surface  is  small,  and  does  not 
stretch  so  far  inward  as  to  reach  the  metastemum.  The 
other  Danish  species  of  Cimices  have  a  well-developed,  long 
spout-groove,  of  which  the  external  extremity  is   specially 
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observable  in  C.  pinicola^  j)rasinus,  niffricornis,  and  rujlpesy 
on  account  of  its  black  colour,  whilst  the  sternum  is  green  • 
the  evaporating-surface  in  all  these  species  is  very  large,  and 
reaches  so  far  as  to  occupy  part  of  the  mesostemum. 

A  similar  arrangement  to  that  of  these  species  of  Cimex  is 
seen  in  Acantkosoma  \  the  extremity  of  the  spout-groove 
projects  considerably  in  A,  lituratumy  which  at  the  same  time 
IS  distinguished  from  the  other  Danish*  species  of  this  genus  by 
a  remarkable  round  black  spot  on  the  green  chest,  immediately 
under  the  point  of  the  spout-groove.  AsopuSy  too,  has  a  long 
spout-groove,  but  the  evaporating-surface  is  here  very  small 
and  restricted  to  the  metathorax ;  at  the  same  time  both  it  and 
the  spout-ffroove  vary  according  to  the  species.  The  spout- 
groove  is  of  a  red  colour,  with  a  metallic-green  point  mA.hidmsy 
whilst  the  underside  of  the  thorax  is  yellowish  grey,  with 
black  spots ;  in  the  other  species  the  groove  has  the  same 
colour  as  the  chest  generally,  with  a  black  spot  in  A.  luridus 
before  the  point ;  the  groove  reaches  as  far  as  the  anterior 
edge  of  the  metathorax  in  A.  sanguinipes^  but  terminates  in 
our  other  species  before  reaching  the  margm ;  it  is  short  and 
straight  in  A. punctatusj  long  and  curved  in  the  others;  in 
A.  jmnctatus  only  the  anterior  border  is  raised,  whilst  in  the 
others  both  margins  are  swollen ;  in  -4.  hidens  the  fore  margin 
is  twice  as  thick  as  the  posterior  margin ;  in  the  others  the  two 
mardbis  are  equal.  The  evaporating-surface  is  of  a  dull 
black,  whilst  the  chest  is  of  a  metallic  green,  in  A.  ccendeus ; 
in  the  other  species  it  is  of  the  same  colour  as  the  chest :  it 
reaches  entirely  round  opening  and  spout  in  A.  luridtis  and 
A.  hidens  ]  but  in  the  other  species  it  only  covers  the  space 
immediately  inside  the  opening  of  the  duct,  and  is  continued 
from  there  a  shorter  or  longer  distance  outwards  along  the 
sides. 

In  Corei  the  opening  is  situated  nearer  the  coxas,  or  even  in 
the  middle  of  the  sternum,  between  the  posterior  and  the 
second  pair  of  coxae.  In  Syromastes  and  Coreus  it  is  lateral, 
turned  outwards,  forming  a  short,  widely  open  split,  with  very 
raised  margins,  and  without  a  spout-groove ;  the  evaporating- 
surface  is  not  plainly  circumscribed,  it  surrounds  tne  open- 
ing, and  has  a  narrow  prolongation  on  the  mesothoracic  suture. 
In  Psevdophloms  nuhitus  the  opening  is  close  to  and  in  a  line 
with  the  second  pair  of  coxae,  is  long,  wide  open,  with  highly 
raised  borders,  and  a  projecting,  very  short  spout-groove  broadly 
rounded  at  its  extremity ;  the  evaporating-surface  is  not 
plainly  defined,  and  occupies  both  sides  of  the  mesothoracic 
suture.  In  Alydus  the  large  oblong  opening  is  placed  on  the 
sternum    close  in  front  of  the  third  pair  of  coxae ;   it  has 
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eharply  defined,  highly  raised  edges,  but  no  spout-groove ; 
the  evaporating-suriace  forms  a  narrow  ring  round  the  open- 
ing and  a  small  spot  in  front  of  this.  In  Corizus  crassicomis 
the  opening,  which  is  placed  far  inwards  on  the  sternum,  is 
exceedingly  small  and  difficult  to  find,  pimctiform,  without 
spout-groove  or  evaporatine-surface ;  whilst  our  other  species 
of  Corizus  have  a  large,  wide  opening  betwe^i  th^  coxae,  with- 
out spout-OTOOve,  the  evaporating-surface  forming  a  nairow 
sharply  denned  strip  covering  both  sides  of  the  suture  between 
meta-  and  mesothorax,  of  which  latter  the  edge  is  finely  and 
shortly  pectinato-dentate.  Our  two  species  of  Chorosoma  agree 
in  this  respect  with  Corizxia  crassicornis.  In  Berytus  the 
evaporating-surface  is  very  large,  quadrangular,  reaching  the 
raesostemum,  and  behind  sharply  separated  from  the  arched 
epimeron  ;  the  opening  is  small,  situate  on  the  sternum,  haa 
in  B.  crassipes  and  clavipes  no  spout-groove,  but  in  the  other 
species  a  long,  curved,  sharply  denned  groove,  terminating  ex- 
ternally in  B,  elegana  with  a  tooth.  In  Aradi  and  Tin^dce 
the  opening,  wherever  I  have  succeeded  in  discovering  it,  is 
exceedingly  small,  punctiform,  destitute  of  spout-groove  or 
cvaporatmg-surface. 

In  the  family  of  Lygcei  there  is  less  variety.  The  opening 
of  the  duct  is  generally  near  to  the  second  pair  of  coxae.  In 
CymuB  glandicolor  and  Cartels  it  is  oval,  the  edges  projecting, 
almost  forming  a  tube,  and  externally  prolonged  into  a  short 
spout,  but  there  is  no  evaporating-surface ;  in  Cymus  didymusy 
on  the  contrary,  the  spout  is  continued  into  a  long  groove, 
terminating  in  a  point  which  projects  from  the  body  like  a 
dagger,  and  the  entire  under  surface  of  the  thorax  is  de- 
velopea  as  evaporating-surface.  Chilacis  agrees  more  nearly 
with  the  two  preceding  species  of  Cymus.  except  that  the 
margin  of  the  opening  is  very  little  raisedf.  In  Nysius  the 
opening  forms  a  long  slit,  with  highly  raised  margins  and 
short  roimded  spots ;  the  evaporatmg-surface  occupies  the 
entire  side  of  the  metastemum,  excepting  the  boraers.  In 
Phygadicus  and  Lygceus  the  form  of  the  opening  is  as  in 
Nysius  J  but  there  is  no  evaporating-surface.  The  numerous 
species  of  Bhyparochromus  vary  but  little  amongst  themselves : 
the  opening  with  its  short  spout  is  generally  slightly  curved, 
and  out  little  raised  above  the  general  surface  of  the  body; 
and  the  evaporating-surface  forms  an  indistinctly  defin^, 
almost  quadrangular  spot  on  the  side  of  the  metastemum ; 
only  in  tlie  group  of  otygnocorts  the  opening  is  more  round, 
with  tubiform  projecting  margins  and  very  short  spout.  In 
Geocoris  the  opening  is  oblong,  with  highly  raised  margins, 
but  the  evaporating-surface   is   confined    to    an   indistinctly 
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defined  rinfi'  round  the  opening.     Ischnodemua  is  distinguished 
by  a  lateral  opening  situated  on  an  elongated  protuberance- 
01  which  the  margin  projects  outwards  round  a  long  pointed 
spout^  which  is  consideraDly  raised ;  the  evaporating-surface 
is  as  in  Rhyparochromus. 

Hydrometrce  and  Nep<B  seem  to  be  entirely  destitute  of 
odoriferous  &;lands ;  I  have  at  any  rate  searched  in  vain  for 
.  any  external  opening. 

In  Beduvii  these  organs  are  generally  very  little  developed. 
It  is  exceedingly  difficult  to  find  the  small  punctiform  open- 
ings of  the  ducts,  which  are  placed  in  a  small  impression 
close  in  front  of  the  posterior  pair  of  coxae ;  and  in  many 
species  of  this  family  1  have  sought  them  in  vain.  Only  in 
Nobis  the  openings  are  shaped  lixe  a  slit,  and  rendered  still 
more  observable  oy  the  existence  of  a  slightly  impressed, 
narrow  spout-groove,  which  is  continued,  close  in  front  of  the 
posterior  coxa,  a  little  way  upwards,  on  the  side  of  the  meta- 
stemum ;  but  there  are  only  slight  vestiges  of  an  evaporating- 
surface. 

On  accoimt  of  the  considerable  development  of  the  second, 
and  still  more  of  the  third  pair  of  coxae,  in  Pagiopoda,  the 
lateral  part  of  the  metastemum  becomes  very  narrow  and 
pointed,  and  the  place  for  the  glandular  apparatus  therefore  more 
confined.  In  Capsm  the  lower  extremity  of  the  side  of  the 
metastemum  is  occupied  by  a  small  evaporating-surface,  which 
is  generally  boundea  by  a  distinct  transverse  line,  and  in  its 
middle  exhibits  the  opening  of  the  duct,  with  more  or  less 
raised  margins,  but  very  short  spout.  The  variation  in 
shape  is  but  small ;  the  groups  of  PtihaniAS  and  Melanocoris 
are  distinguished  by  the  considerable  development  of  the 
margin.  In  Mirts  the  opening  varies  more ;  but  the  evapo- 
rating-surface is  generally  less  developed^  and  less  sharply 
defined.  In  MirUy  sens,  strict.,  the  posterior  lip  of  the  spout 
is  continued  into  a  short  thick  knob :  but  in  the  groups  of 
Notostira  and  Leptoptema  the  whole  of  the  short  spout  is  con- 
siderably raised ;  in  the  group  of  Trigonotyhia  the  opening  is 
very  fine,  with  short  narrow  spout-groove,  of  wnich  the 
margins  are  very  slightly  raised ;  but  the  most  remarkable 
arrangement  is  tnat  of  the  group  of  Teratocoris^  where  the 
opening  is  still  more  minute,  punctiform,  and  hidden  between 
the  last  two  pair  of  coxae,  in  consequence  of  which  it  is  diffi- 
cult to  discover,  unless  the  coxae  of  the  second  pair  are  re- 
moved :  both  groove  and  evaporating-surface  are  wanting.  In 
AfUhocortSj  XylocortSy  and  Acanthiay  the  whole  of  the  meta- 
stemum is  developed  as  an  evaporating-surface  ;  the  opening 
is  rather  large,  the  spout-groove  sharply  and  deeply  cut,  but 
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varying  in  shape  and  size;  in  Anthocoris  it  is  short  and 
•straight ;  in  the  two  other  genera  long  and  curved :  in  Acan- 
thia  it  is  raised  in  the  shape  of  a  leaf  directed  oackwards, 
and  receding  as  far  as  the  suture  of  the  mesonotum.  In  Myr- 
medobia  and  Microphusa  the  opening  is  small,  groove  and 
evaporating-surface  sughtly  developed.  Neither  in  SaldcB 
nor  in  Pelegoni^  nor  in  the  swimming  Heteroptera,  NotonectcPj 
Belostomataj  Naucorides^  and  CorixcBy  have  1  been  able  with  • 
certainty  to  discover  any  external  opening  which  coidd  be 
supposed  to  belong  to  the  glandular  apparatus,  although  this 
must  exist  at  least  in  some  of  them.  Uorixce  are  more  par- 
ticularly accompanied  by  a  very  perceptible  buffnsmell,  and  I 
have  convinced  myself  that  the  odoriferous  glands  exist  in 
them;  but  I  have  not  succeeded  in  finding  their  external 
openings. 

vn. 

In  accordance  with  the  preceding  considerations,  I  propose 
the  following  classification : — 

I.  Genas  excavatse,  coxas  primas  excipientes. 

[CSox»  posticae  cardinatse^scrobiculis  femoralibus  instructse.] 
Subordo  Homoptera. 

II.  Gknee  integrae,  a  coxis  remotae. 

Subordo  Heteroptera. 

A.  Coxae  posticaa  acetabulatae,  rotatoriae,  scrobiculis  femo- 
ralibus nuUis :  Trochahpoda. 

a.  Epimera  metathoracica  laminata,  segmentum  primum 
ventrale  abdominis  obumbrantia. 

1.  Anteimae  basi  obtectaB.     Fam.  1.  Cimices. 

2.  Anteimad  totad  detectae. 

♦  Antermae  praeoculares.     Fam.  2.  Gorei, 
♦♦  AntennaB  infraoculares.     Fam.  3.  Lygcei. 

h,  Epimera  metathoracica  lamina  ventrali  carentes. 

1.  Unguiculi  superpositi.     Fam.  4.  Hydrometrce, 

2.  Unguiculi  terminales. 

*  Epimera  metathoracica  maximam  partem  epimeris 

mesothoracicis  obtecta.     Spiracula  abdominalia 
ultimi  paris  siphunculata.    Fam.  5.  NepcB. 

*♦  Epimera  metathoracica  tota  detecta.     Spiracula 
abdominalia  aequalia.     Fam.  6,  Eeduvii. 
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B.  Coxae  posticsB  cardinataSyScrobiculis  femoralibus  instructe  : 
Pagtopoda. 

a.  Antennae  detectae.     Fam  7.  Acanthtce. 

b.  Antennae  obtectae. 

1.  Corpud  depressum,  pronum. 
«.  Bostrom  Kberum. 

t  Epimera  metathoracica  detecta. 

♦  Pedes  cursorii.     Fam.  8.  PeUgani. 

♦♦  Pedes  natatorii.     Fam.  9.  Nattcortdes. 

tt  Epimera  metathoracica  maximam  partem  epi- 
meris  mesothoracicis  obtecta.  Fam.  10.  Be- 
lostamcUa. 

/8.  Eostrom  obtectom.     [Epimera  metathoracica  de- 
tecta^  appendiculata.]     Fam.  11.  Corixce. 

2.  Corpus  naviculare-supinatum.  [Epimera  metathora- 

cica detefcta.     KoBttnm  Kberum.]     Fam.  12.  No- 
tonectoB. 


XXIII. — NotulcB  Ltckenokmcce,    No.  XXXIII. 
By  the  Rev.  W.  A.  Leighton,  B.A.,  F.L.S.,  F.B.S.  Edin. 

In  the  *  Flora '  of  1864^.  487,  Dr.  Nylander  proposed  to  place 
Endocarpon  Ouepiniij  Delis.,  in  a  new  genus,  which  he  named 
Endocarmacumj  on  accoimt  of  the  thallus  containing  ^^  granula 
gonima."  Dr.  Hepp  had  previously  arranged  this  lichen  in  a 
a  new  genus,  Ovepinia^  because  the  asci  were  polysporous. 
But  as  Ghiepinia  had  already  been  appropriated  by  Fries  to  a 
genus  of  the  Hymenomycetous  Fungi,  the  name  could  not  be 
used  amongst  Lichens. 

Recently  Dr.  F.  Baglietto,  in  Nuova  Giom.  Bot.  Ital.  vol.  ii. 
p.  171,  has  instituted  a  careful  microscopical  examination  of 
the  fructification  in  its  pro^essive  stages,  and  finds  that, 
although  in  an  early  stage  it  is  pyrenocarpous,  yet  in  ma- 
turity it  becomes  ^ymnocarpous,  and  expands  into  a  perfect 
patellulate  apothecium.  On  this  accoimt  he  proposes  to 
constitute  it  a  new  genus,  Chiepinella^  which  he  considers  to 
be  systematically  near  to  the  genus  Heppioy  Nfig.,  in  the 
fieuniiy  of  the  Peltigerei.   He  gives  the  following  diagnosis : — 

GUEPINELLA,  Bagl. 

Apothecia  thallo  primum  inclusa,  sensim  aperta  urceolato- 
saccata,  demum  perfecte  discoidea  a  thallo  elevato  margi- 
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nata.  Lamina  proligera  tenuiB,  ceraceo-gelatmosa,  e  strato 
gonimico  enata,  excipulo  proprio  destituta.  Sporidia  exi- 
gua,  simplicia,  njalina,  in  ascis  elongatis  poljsporis.  Thal- 
nis  cartilagineo-coriaceiis,  nmbilicatos^  monophyllns. 

OuepineHa  myriocarpay  BagL 

Thallns  cartilagineo-coriaceus,  umbilicatus^  subrotondatas,  ut 
plurimum  undulato-Iobnlatus,  supra  vindi-olivaceus,  mar- 
ginibus  tumidulis;  reflexis,  albido-gnseis^  subtos  nudos  et 
cameo-fulvus.  Apothecia  discreta,  quandoque  contigua, 
primum  punctiformi-verrucarioidea,  matura  discoidea ;  disco 
nudo,  fiisco-rubiginoso,  humecto  sanguineo,  lamina  proligera 
iodi  ope  ccBrulescit.  Asci  polyspori,  crebri,  elongato-davati. 
basi  subpedicellati.  Massa  sporigera  apice  mucronis  act 
instar  constricta  membrana  ascorum  propria  conspicue  bre- 
viore.  Paraphyses  capillares  subflexuosae,  apice  pallide 
aurantiaco  incrassato.  Sporidia  exigua,  eUiptica,  obtusa, 
simplicia,  hyalina. 

Svn. : — Endocarpon  Chiqpini^  Delis,  in  Duby  et  DC.  Bot. 
Gall.  594;  Fr.  KEurop.  410:  Mont,  in  Arch.  Bot.  vol.  ii. 
304 ;  Schaar.  En.  233 ;  Nyl.  Piod.  175,  Expos.  Syn.  Pyren. 
13 ;  Korb.  S.  &  G.  101 ;  Bagl.  Esc.  Lien,  in  Comment. 
Crittog.  Ital.  i.  344.  &  vol.  ii. ;  BagL  e  Cares.  Catal.  Lidi. 
Vals.  418 ;  Anzi,  Catal.  Lich.  102. 

Ex8.  Scheer.  598 ;  Erbar.  Crittog.  Ital.  ser.  1.  391 ;  Babh. 
Lich.  Eur.  621 ;  Anzi,  Langob.  233. 

Specimens  of  O.  myriocarpa^  ^^*i  exist  in  the  Hook. 
Herb,  at  Kew,  from  Ih:.  Mougeot,  Vosges :  and  Swan  River 
(Drummond,  92) ,  authenticate  by  Dr.  Kylander  as  Endo^ 
carpon  Guqnniy  Delis. 


XXIV. — Professor  Hfickel  and  Mr.  E.  Ray  Lankester  on  the 
Affinities  of  the  Sponges.  By  W.  Saville  Kent,  F.Z.S., 
F.R.M.S.,  of  the  Geological  Department  of  the  British 
Museum. 

Fresh  from  the  learned  Professor's  lecture-room,  a  more 
worthy  champion  of  H^kel's  doctrines  than  my  friend  Mr.  E. 
Ray  Lankester  could  scarcely  have  been  lit  upon ;  and  the 
onlv  matter  of  surprise  to  myself  has  been  that  the  champion 
so  long  delayed  his  advent. 

The  whole  force  of  Mr.  Lankester's  argument  turns  upon  a 
misinterpretation  of  my  views,  which  1  must  immediately 
rectify;  beyond  this  he  has  not  a  single  fact  to  oppose  in 
refutation  of  the  views  he  combats ;  and  his  statement  regard- 
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ing  the  destructible  nature  of  my  position  is,  to  say  the  least, 
Bpmewhat  premature. 

When  admitting  that^  far  back  in  the  remote  ages  of  time, 
there  probably  did  exist  a  something  equivalent  to  Prof. 
Hackers  Protascus.  the  expressioil  was  meant  to  cany  with  it 
the  vaguest  possible  significance,  and  simnlj  as  an  acknow- 
ledgment of  my  faith  in  the  doctrine  of  evolution.  The  whole 
tenor  of  my  paper  bears  me  out  in  this  assertion :  and  I  was 
also  then  under  the  impression  that  Hackel  himself  sought  to 
convey  nothing  further.  Referring  once  more  to  his  article, 
however,  I  find  he  supposes  this  organism  to  be  sac-like,  with 
a  single  terminal  orifice — a  view  which  I  certainly  haa  and 
have  no  intention  of  indorsing,  all  the  evidence  attainable 
directly  controverting  instead  of  favouring  such  a  propjosition. 
Protascus  is  a  simply  theoretical  form,  which  in  my  estimation 
would  serve  equally  well  for  the  prototype  of  half  a  dozen 
other  at  present  distinct  groups  of  the  Invertebrata  as  for  that 
of  the  Sponges  and  Corals.  The  open  sac-like  contour  of  all 
existing  Coelenterates  and  a  few  exceptional  Spongiadas  has 
probably  been  arrived  at  by  two  very  different  processes  of 
evolution ;  and  every  grain  of  evidence,  analogical,  histolo- 
gical, and  ^^ psvchical^^'*  we  can  bring  to  bear  upon  the  subject, 
most  directlv  mvours  this  interpretation. 

Homological  or  "  homogenetic  "  (taking  the  liberty  of  bor- 
rowing from  Mr.  Lankester's  armoury)  aflSnities,  in  the  very 
strictest  sense  of  the  term,  we  can  establish  none ;  and  analo- 
gical ones  are,  as  Mr.  Lankester  himself  admits,  but  small 
indeed,  if  they  must  not  altogether  subside  into  mere  resem- 
blance of  outward  form,  or,  at  the  most,  "  AowwyZcwtic  "  affi- 
nities. These  considerations  have,  however,  abeady  been 
discussed  in  my  former  paper,  and  need  not  be  repeated  here. 

Mr.  Lankester  criticises  the  use  I  make  of  the  terms  ^^  ho- 
mology "  and  "  analogy,"  which  have  unfortunately  in  the 
hands  of  different  naturalists  received  an  almost  equal  number 
of  modes  of  interpretation;  and  Mr.  Lankester  nimself^  in 
evident  despair  of  defining  their  limits  bv  other  means,  nnds 
it  necessary  to  preface  his  criticisms  with  a  paper  in  which, 
by  the  introduction  of  several  new  terms,  ne  ingeniously 
achieves  the  required  end.  These  new  terms  he  makes  use  of 
in  his  criticisms — a  mode  of  attack,  at  all  events,  bearing  the 
stamp  of  high  originality.  At  the  time  of  penning  mv  first 
paper,  unfortunately  these  had  yet  to  be  evolved,  and  tne  old 
terms  enjoved  the  most  protean  significance. 

Mr.  Lankester's  newly  forged  weapons^  however,  are  broujjht 
forward  to  do  battle  with  a  shadow ;  while  at  the  same  time 
the  new  ray  of  light,  now  illuminating  and  defining  the  exact 
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boundaries  of  the  terms  in  question^  materially  assists  us  in 
demonstrating  what  little  practical  use  we  can  make  of  the9i 
in  attempting  to  establish  the  close  affinities  of  the  Sponges  to 
the  Corals. 

Mr.  Lankester  next  objects  to  my  making  use  of  psychical 
manifestations  in  instituting  comparisons  between  the  two 
groups ;  and  may  not  this  be  said  to  display  unexpected  evi- 
dence of  the  "  conservatism  "  with  whicn  he  taxes  me?  In 
seeking  to  solve  Nature's  truths,  should  we  take  a  one-sided  or 
two-sioed  view  of  the  case  alone,  or  bring  all  the  light  and 
evidence  we  can  to  bear  on  every  point?  My.  Lankester's 
verdict  appears  to  be  in  favour  of  the  former  alternative. 

Mr.  Lankester  accuses  me  of  persistently  comparing  extreme 
forms :  the  ideal  diagrammatic  sponge-body  I  made  use  of  in 
illustration  was  exaggerated  to  an  amount  of  radial  symmetry 
never  really  occurring,  in  order  to  strain  the  comparison  as 
much  as  possible  in  Httckers  favour. 

At  the  same  time  Mr.  Lankester  does  not  hesitate  to  quote 
the  highly  individualized  forms  Euplectella  and  Orantiay  and 
to  enumerate  all  the  most  complex  structural  qualities  pos- 
sessed by  any  Porifera,  in  his  scarcely  successful  endeavour 
to  show  that  ^' there  is  really  an  enormous  gap  between 
Sponges  and  those  Protozoa  which  come  nearest  them." 

Mr.  Lankester's  third  objection  to  my  remarks  is  his  charge 
of  conservatism,  or,  as  it  would  appear,  an  undtie  regard  for 
authority.  Doubtless  Mr.  Lankester's  views  on  this  subject 
are  veir  different  from  my  own ;  but  in  the  outset  of  life  I 
willingly  confess  to  feeling  a  very  high  regard  for  the  opinions 
and  experiences  of  those  veterans  in  science  *who  occupy  the 
foremost  ranks. 

The  fourth  objection,  and,  in  Mr.  Lankester's  estimation, 
the  "  clearest  evidence  of  weakness  "  I  display  in  my  opposi- 
tion to  Hackel's  views,  is  my  proposition  that  the  Sponges 
should  still  be  collated  with  me  Protozoa — a  subkingdom.  as 
Mr.  Lankester  most  sagaciously  suggests,  including  in  aadi- 
tion  the  classes  of  the  Amoeboidea,  Foraminifera,  Gregarinss, 
Badiolaria.  Infusoria,  and  possiblv  the  Monera. 

This  "aisorderly  lumber-room''  (the  expression  is  some- 
what conservative,  carrying  with  it  the  aroma  of  authority), 
as  Mr.  Lankester  designates  the  subkingdom,  he  considers 
demands  a  change  more  than  any  other ;  but  he  does  not  pro- 
pose any  practical  improvement,  neither  would  the  carrying- 
out  of  Prof.  Hackel's  latest  views  on  this  subject  effect  so 
desirable  an  end.  All  systems  of  classification  are  more  or 
less  ideal,  and  simply  subordinate  to  our  convenience,  facili- 
tating our  clear  conception  of  the  relations  of  Nature's  myriad 
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forms.  The  progreBs  of  science,  and  the  unveiling  to  as  of 
innumerable  other  hitherto  unknown  varieties,  will  serve  but 
to  demonstrate  still  further  that  ideality :  but  at  the  same  time 
the  more  natural  the  system  of  groupmg  we  adopt  and  the 
closer  the  bonds  of  affinity  existing  between  the  subordinate  sec- 
tions of  these  groups,  the  more  pmect  and  intelligible  must  that 
system  of  classification  become,  and  the  more  clear  and  correct 
our  contemplation  of  the  vast  whole.  Because  the  affinities  of 
the  lowly  organized  animals  forming  the  Protozoic  subkingdom 
have  hitherto  considerably  baffled  our  comprehension,  are  we 
to  give  up  the  task  in  despair,  and  scatter  them  among  other 
well-defined  groups,  and  thus  increase  instead  of  diminish 
our  difficulty  ?  A  "  disorderly  lumber-room  "  may  be  set  in 
order  and  converted  into  a  well-appointed  apartment  without 
having  recourse  to  pitching  the  furniture  out  of  the  window. 
Alreaav  even,  within  the  last  few  years,  the  cordon  has  been 
gradually  closing  in  around  these  Protozoa,  showing  with 
what  justice  the  Spongiadae  have  been  collated  with  the  other 
representatives  of  the  group ;  and  the  "  enormous  gap  "  sepa- 
rating the  one  from  the  other,  which  Mr.  Lankester  conjures 
up,  dwindles  into  insignificance  when  we  contemplate  the 
structure  and  properties  of  the  Flagellate  Infusoria,  recently 
made  known  to  us  by  the  praiseworfliv  and  patient  investiga- 
tions of  Mr.  James-Clark,  or,  on  the  other  hand,  of  such 
Kadiolaria  as  Mr.  Archer's  newly  described  genera  Uaphidio' 
phrys  and  Ueterophrys. 

The  "  enormous  gap,"  aj?ain,  is  well  nigh  spanned  by  repre- 
sentatives of  the-  Foraminifera.  Squamultna  scopula  (Carter)* 
was  first  considered  to  be.  and  described  aai,  a  Sponge  by  Dr. 
Bowerbank.  It  devolvea  Upon  Mr.  Carter  to  discover  its  true 
nature ;  and  in  recording  it,  he  remarks  upon  the  "  nice  di- 
stinctions that  exist  between  the  Foraminifera  and  the  Sponges, 
especially  in  the  minuter  forms."  The  pathway  to  the  other 
Protozoa  is  clear  enough. 

Professor  HackeFs  brilliant  theory  is  deserving  of  the 
greatest  praise ;  but  theories  without  facts  to  support  them  are 
but  of  little  value ;  and  when,  instead  of  this,  we  find  that 
facts  militate  against  them,  their  acceptance  must  necessarily 

*  Mr.  Carter  takes  objection  to  Dr.  Bowerbank  for  having  referred  this 
organism  to  the  Spongiadae,  after  having  observed  that  the  "  globular 
h^ids  "  of  the  spicules  were  directed  outwards,  a  mode  of  arranffement 
which  had  not  then  been  known  to  occur.  An  illustration  of  tne  un- 
reliable nature  of  negative  evidence  only  is  /ifforded  in  the  pages  of  this 
Magazine  (p.  217),  where,  under  the  name  of  Bhaphidotheca  Marshall' 
Htuliij  I  describe  a  Sponge  which  possesses  this  arrangement  of  its 
**  spinulate  "  spicula  as  one  of  its  most  characteristic  features. 
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lead  to  erroTy  and  the  cause  of  science  suffors  rather  than  be- 
nefits by  their  adoption. 

Had  the  learned  Professor's  proposed  scheme  of  collating 
the  Spongiadffi  with  the  Coelenterata  offered  an  evident  im- 
provement on  the  existing  arrangement  of  the  two  ctouds, 
and  really  bestowed  upon  the  Spon^  a  more  "  intelligible 
position  in  the  classification  of  organisms  "  than  they  now  pos- 
sesSy  none  would  have  been  more  open  to  conviction  or  would 
have  more  warmly  advocated  its  general  acceptance  than  mv- 
self ;  as  it  is,  the  step  would  be  but  one  of  retrogression.  The 
day  may  arrive  when  an  organism  will  be  discovered  em- 
bodying the  characters  of  the  two  groups  in  such  a  manner 
tiiat  it  will  be  difficult  to  draw  a  line  of  demarcation  between 
them,  and  their  coalescence  will  be  rendered  necessary ;  but 
at  present  the  merest  lyro  in  zoology  discriminates  uimesi- 
tatmgly  between  a  Ccelenterate  and  a  Protozoan,  let  the  latter 
belong  to  the  Spongiadae,  Radiolaria,  or  Amoeboidea. 

Whether  Prosycum  may  or  may  not  be  regarded  as  the 
veritable  stock-form  of  the  Calcispongise  must  remain  an  open 
question,  though  maturer  reflection  would  rather  induce  me  to 
search  for  it  among  the  allies  of  Glistolinthida.  Even  Ptof. 
H&ckel  himself  admits  that  the  Sponges  without  flue  or  osca- 
lum  are  probably  primitive  sponge-forms. 

I  would  also  venture  to  express  doubts  whether  it  is  among 
the  CalcispongiaB  we  are  to  seek  the  form  most  closely  con- 
necting the  Coelenterata  with  the  Protozoa,  recent  observa- 
tions on  certain  living  Silicea  and  on  Calcarea  or  Calcispongise 
having  afibrded  me  the  greater  amount  of  evidence  in  favour 
of  the  former  grojip. 

Mr.  Lankester  refers  to  Brotohydra^  a  Hydroid  Zoophyte 
devoid  of  tentacles,  and  consequently  simply  sac-shaped,  tior 
sabeUoTumy  again,  has  only  two  tentacles ;  and  there  are  num- 
bers of  Anthozoa  in  which  these  appendages  are  ahnost  alto- 
gether rudimentary ;  but  no  difficulty  has  ever  been  expe- 
rienced in  determining  the  ccelenterate  nature  of  these  animals. 
Such  an  organism  as  a  simple  sac-shaped  Sponge,  without  a 
supporting  skeleton  of  some  kind  or  otner,  firom  the  very  na- 
ture of  its  substance,  could  not  exist :  as  with  the  young  lady 
of  the  period,  tight  lacing  and  whaletx>ne  must  be  represented 
by  spicula  or  reticulated  fibres  to  preserve  its  shapeliness ; 
the  Hydrozoon,  on  the  other  hand,  is  built  up  of  firmer  stu£f, 
and  is  independent  of  mechanical  means  of  support. 

These  considerations  suggest  the  foUowmg  relative  to 
Hfickel's  hypothetical  sac-shaped  Protascus,  In  the  first  place 
we  must  assume  that  organism  to  have  been  far  simpler  than 
either  the  existing  Sponges  or  Corals  which  he  supposes  to 
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have  been  evolved  from  it  The  Sponges,  it  is  on  all  sides 
admitted,  are  the  simpler  of  the  two.  If  simpler  than  the 
Sponges,  its  nature  must  have  been  Protozoic ;  and,  knowing 
wnat  we  do  of  the  highest  representatives  of  the  Protozoa,  we 
may  suggest  the  following : — 

1.  The  simplest  Sponges  have  no  skeleton. 

2.  Sponges  with  skeletons  are  highly  developed  forms. 

3.  All  cup-  or  sac-shaped  Sponges  have  skeletons. 

4.  Prototype  Sponges  probaoly  bad  no  skeleton. 

.'.  Prototype  Sponges,  including  ProtaacuSj  were  not  cup- 
shaped. 

The  word  Protozoa  may  be  substituted  instead  of  Sponges 
in  the  foregoing  lines.  The  reasoning  is,  as  a  matter  of  course, 
partly  hypothetical,  and  is  not  laid  down  dogmatically ;  yet  it 
IS  theoretical  evidence  in  addition  to  the  far  eraver  one  of  facts 
opposed  to  the  probability  of  Professor  Hackel's  hypothesis. 

Mr.  Lankester  has  evidently  not  made  himself  familiar  with 
the  PaUeozoic  Zoantharia,  or  he  would  scarcely  have  contra- 
dicted so  emphatically  my  suggestion  that  m  that  remote 
epoch  the  Corals  had  already  reached  the  zenith  of  their  de- 
velopment. Should  he  feel  inclined  to  further  cultivate  their 
acquaintance,  he  may  encoimter  forms  far  more  complex  than 
those  peopling  the  existing  seas. 

One  sentence  in  Mr.  Lankester^s  criticism  of  my  paper  is 
somewhat  obscure,  viz. :  "  We  must  also  remember  that  the 
currents  directed  by  cilia  in  the  Sponges  and  the  contractile 
organs  roimd  the  mouth  of  Actinozoa  are  special  developments 
gradually  attained  by  these  two  diverging  stocks  whicn  their 
common  parent  possessed  but  in  general  outline."  The 
'^  homology,"  "  homogeny^"  or  "  homoplasy"  existing  between 
an  organ  and  a  result  is  diflScult  of  comprehension. 

XXV. — On  two  Species  of  Land-PlsjiBxisd  from  Borneo. 

By  the  Rev.  W.  Houghton,  M.A.,  F.L.S. 
To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History. 

Gentlemen, 

I  have  received  the  enclosed  sketches  of  two  species  of 
laxiirPlanarioB  from  Mr.  Alfred  Everett,  Sarawak,  Borneo, 
concerning  which  I  shall  be  glad  to  receive  what  information 
any  of  your  correspondents  can  give.  Mr.  Everett  does  not 
tell  us  any  thing  of  the  internal  anatomy  of  these  worms ;  but 
of  their  external  form  he  thus  writes : — 

"  No.  1  is  taken  from  a  living  specimen,  and  is  pretty  accu- 
rate \  it  was  found  on  a  leaf  below  Tambursan  Cliff.     The 
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body  is  extremely  mobile,  exuding  a  plentiful  and  very  tena- 
cious mucus ;  the  stripes  do  not  quite  meet  below,  where  the 
orange  tint  is  lighter.  Body  capable  of  much  elongation ;  the 
black  transverse  stripes  are  encircled  by  a  halo  of  light  yellow. 
Length,  when  extended,  2f  inch.  No.  2  is  merely  a  sketch 
from  memory ;  but  having  since  seen  another  individual  of 
the  same  species,  I  am  able  to  correct  it.     The  frontlet  when 


at  rest  is  semilunar,  as  in  No.  3,  and  the  lateral  extensions  I 
have  given  it  are  exaggerated.  The  white  stripes  should  not 
be  so  regular — ^white  being  rather  the  ground-colour,  and 
dart  blackish  brown  banding  and  marbling  it  rather  irregu- 
larly. Both  kinds  are  of  much  the  same  size;  and  there  is 
nothing  in  their  externals  to  prohibit  their  being  included  as 
membra  of  one  and  the  same  genus.  No.  1  was  discovered 
by  my  brother,  Mr.  Harold  Everett,  the  other  by  myself." 

Mr.  Everett  adds  that  he  has  been  unable  to  detect  any 
Planarian  worms  in  the  fresh  waters  of  the  part  of  Borneo 
where  he  resides,  but  that  the  hot  and  humid  jungle  seems  to 
be  favourable  to  the  existence  of  terrestrial  species. 

I  believe  that  little  attention  has  hitherto  been  given  to  the 
study  of  these  Turbellarian  worms ;  and  it  is  much  to  be  hoped 
that  Mr.  Everett  will  extend  his  observations  and  give  us 
further  particulars  relating  to  the  species  he  may  meet  with  in 
Borneo.  Years  ago  Mr.  Darwin  described  several  species  of 
foreign  Jjani-Planarice  in  your  pages  (see  Ann.  Nat.  Hist.  1844, 
vol.  xiv.  p.  241).  Various  genera  have  been  found  in  America, 
Ceylon,  Australia,  &c.  One  species  of  Land-P/anarta  (P.  fer- 
restris)  has  been  observed  in  this  country,  first  by  Mr.  Jenyns 
in  plantations  at  Bottisham  Hall  (see  'Observations  in  Nat. 
Hist.'  p.  315) — who,  correctly  identifying  his  species  with  the 
Fasdola  terrestris  of  O.  F.  Mtlller  ( verm.  Terrest.  et  Fluviat. 
p.  68),  called  it  "the  ffround-fluke," — secondly  by  Sir  JohnLub- 
bock,  Bart.,  in  the  plantation  of  High  Elms  (Joum.  Linn.  Soc. 
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vol.  X.  No.  43) ;  and,  thirdly,  by  myself  in  damp  earth  of  a  field 
opposite  my  honse,  and  also  under  decaying  fnngi  in  the 
woods  of  Ercall  Heath,  Shropshire.  Mecznikow  (Bull,  de 
TAcad.  Imp.  d.  Sciences  de  St.  P^tersbourff,  s^r.  5.  vol.  v.) 
has  described  a  form  of  Land-P&inarta  whicn  he  discovered 
in  the  Botanical  Gardens  at  Giessen  a  few  years  ago,  under 
the  name  of  Geodesnius  hilineaJtus,  This,  I  am  certain,  is 
quite  distinct  from  the  Planaria  terrestris  of  Duefes  (Annales 
des  Scien,  Nat.  vol.  xx.),  since  found  in  England  by  at  least 
three  individuals.  I  still  adhere  to  mv  opinion  that  the  English 
species,  which  is  identical  with  the  Faactola  terrestris  of  MtiUer 
and  the  Planaria  terrestris  of  Dugfes,  is  a  true  Planaria^  dif- 
fering from  that  genus  in  no  essential  anatomical  particulars. 
Prof.  Grube  has  a  memoir  "  Ueber  Landplanarien  "  (in  Jahres- 
bericht  der  Schles.  Gesellsch.  f.  vaterl.  Cultur,  1866,  pp.  61- 
64),  but  I  have  had  no  access  to  it.  Would  you  kinoly  give 
in  your  pages  an  abstract  of  that  memoir? 
I  remain.  Gentlemen, 

Yours  faithfully, 

W.  Houghton,  M.A.,  F.L.S. 

Preston  Rectory,  Wellington,  Salop. 
August  12;  1870. 

PROCEEDINGS  OF  LEARNED  SOCIETIES. 

ROYAL  SOCIETY. 

April  28,  1870.— Dr.  William  AUen  Miller,  Treasurer  and 
Yice-President,  in  the  Chair. 

**  On  an  Aplanatic  Searcher,  and  its  effects  in  improving  High- 

gower  Definition  in  the  Microscope."    By  G.  W.  Royston-Pigott, 
I.A.,  M.D.  Cantab.,   M.R.C.P.,   F.R.A.S.,   F.C.P.S.,    formerly 
Fellow  of  St.  Peter's  College,  Cambridge. 

The  Aplanatic  Searcher  is  intended  to  improve  the  penetration, 
amplify  magnifying-power,  intensify  definition,  and  raise  the  objec- 
tive somewhat  further  from  its  dangerous  proximity  to  the  delicate 
covering.glass  indispensable  to  the  observation  of  objects  under  very 
high  powers. 

The  inquiry  into  the  practicability  of  improving  the  performance 
of  microscopic  object-glasses  of  the  very  finest  known  quality  was 
suggested  by  an  accidental  resolution  in  1862  of  the  Podura  markings 
into  black  beads.  This  led  to  a  search  for  the  cause  of  defective 
definition,  if  any  existed.  A  variety  of  first-class  objectives,  from 
the  fl^  to  the  ^,  failed  to  show  the  beading,  although  most  carefully 
constructed  by  Messrs.  Powell  and  Lealand. 

Experiments  having  been  instituted  on  the  nature  of  the  errors, 
it  was  found  that  the  instrument  required  a  better  distribution  of 
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power, — insteftd  of  depending  upon  the  deepest  eyepieces  tnd  most 
powerful  obiectives  Uitberto  oonstracted»  that  better  effects  eould 
be  produced  by  regulating  a  more  gradual  bending  or  refraction  of 
the  excentrical  rays  einanating  from  a  brilliant  microscopic  origin 
of  li^ht. 

It  then  appeared  that  delusive  images,  which  the  writer  has  ven- 
tured  to  name  eif/ola*^  exist  in  close  proximity  to  the  best  focal 
point  (where  the  least  circle  of  confusion  finds  its  locus),  and  : — 

(I.)  That  these  images,  possessing  extraordinary  characters,  exist 
princi[ially  above  or  below  the  best  focal  point,  accordingly  as  the 
objective  spherical  aberration  is  positive  or  negative. 

(II.)  That  test-images  may  be  formed  of  a  high  order  of  deli- 
cacy and  accurate  portraiture  in  mi/ita/vre,  by  employing  aa  objective 
of  twice  the  focal  depth,  or,  rather,  hall  the  focal  length  of  the  ob- 
iervin:^.obiective. 

(III.)  That  such  test-images  (which  may  be  obtained  conveniently 
two  thousand  times  less  than  a  known  original)  are  formed  (under 
precautions)  with  a  remarkable  freedom  from  aberration*  which 
appears  to  be  reduced  in  the  miniature  to  a  minimum. 

(IV.)  The  beauty  or  indistinctness  with  which  they  are  displayed 
(especially  on  the  immersion  system)  is  a  marvellous  test  of  the  cor- 
rection of  the  observing  objective,  but  an  indifferent  one  of  the 
image-forming  objective  used  to  produce  the  testing-miniature. 

These  results  enable  t\e  observer  to  compare  ikt  known  with  the 
unknown.  By  observing  a  variety  of  brilliant  images  of  known 
objects,  as  gauze,  lace,  an  ivory  thermometer,  and  sparkles  of  mer- 
cury, all  formed  iu  the  focus  of  the  objective  to  be  tested  with  the 
microscope  properly  adjusted  so  that  the  axes  of  the  two  objectives 
may  be  coincident  and  their  correctitms  suitably  manipulated,  it  is 
practicable  to  compare  known  delusions  with  suspected  phenomena. 

It  was  then  observed  (by  means  of  such  appliances)  that  the  aber- 
ration developed  by  high-power  eyepieces  and  a  lengthened  tube 
followed  a  peculiar  law. 

A.  A  lengtherted  tube  increased  aberration  flisfer  than  it  gained 
power.  (Roughly,  the  aberration  varied  as  t^%  while  the  power  varied 
as  r  ) 

B.  As  the  image  waa  formed  by  the  objective  at  pointa  nearer  to 
it  than  the  standard  distance  of  ntAt  inches,  for  which  the  best 
English  glasses  are  corrected,  the  writer  found  the  aberration  dimi- 
nished faster  than  the  power  was  lost  by  shortening  the  body  o^  the 
instrument. 

C.  The  aberration  became  negatively  affected,  and  reared  a 
positive  compensation. 

D.  Frequent  consideration  of  the  equations  for  aplanatam  sug- 
gested the  idea  of  searching  the  axis  of  the  instrument  for  apbmadc 
fi>ci,  and  that  many  such  foci  wonld  probably  be  found  to  exist  in 
proportion  to  the  number  of  terms  in  the  equations  (iavobiBg  ciunni- 
turei  and  positions). 
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£.  The  Iaw  was  then  ascertained  that  power  eonld  be  raised,  Itnd 
definition  intensified,  by  positively  correcting  the  searching- lenses  ill 
proportion  as  they  approached  the  objective,  at  the  same  time 
applying  a  similar  correction  to  the  observiiig-objective. 

The  chief  results  hitherto  obtained  may  be  thus  summarized. 

The  writer  measured  the  distance  gained  by  the  aplanatic  searcher 
whilst  observing  with  a  half-ineh  objective  with  a  power  of  seven 
hundred  diameters,  and  A>und  it  two- tenths  of  an  vuk  increase  i 
so  that  optical  penetration  was  attainable  with  this  high  power 
thruQ^h  plate-glass  nearly  one  quarter  of  an  inch  thick,  whilst  meu4d 
focal  depth  was  proporcionably  increased* 

The  aplanatic  searcher  increases  the  power  of  the  microscope  from 
two  and  a  half  to  ^ve  times, tlie  usual  power  obtained  with  a  third 
or  C  eye-pifce  of  one  inch  focal  length.  The  eighth  thus  acquires 
the  power  of  a  twenty- fifth,  the  penetration  of  a  one-fourth.  And 
at  the  same  time  the  lowest  possible  eyepiece  (3 -inch  footls)  is  sub- 
stituted for  the  deep  eye-piece  formed  of  minute  lenses  and  guarded 
with  a  nrmotely  perforated  cap.  The  writer  lately  exhibited  to 
Messrs.  Powell  and  LeaUnd  a  brilliant  definition,  under  a  power  of 
four  thousand  diameters,  with  their  new  <*  eighth  immersion  *'  leoa^ 
by  means  of  the  searcher  and  low  eye-piece. 

The  traverse  of  the  aplanatic  searcher  mtrodoces  remarkable 
chromatic  corrections,  displayed  in  the  unexpected  eoldnring  deve- 
loped in  microscopic  test-objects** 

The  singular  properties  or,  rather,  phenomena  shown  by  eidola, 
enable  the  practised  observer  in  many  cas^  to  distinguish  between 
tme  and  delnsrve  appearances,  especiaily  when  aided  by  the  aberra-* 
meter  applied  to  the  ob/ectire  to  disphty  eicentrical  aberration  by 
ctitting  off  cxcentrical  rays. 

Eidola  are  syinmetrically  placed  on  ettch  side  of  the  best  focfal 

Eoint,  as  ascertained  by  the  aberrameter,  when  the  Compeibsationtf 
are  attained  a  delicate  balance  of  opposite  corrections. 
If  the  beading,  for  mstanee,  of  a  test  object  exists  in  two  con- 
tiguous parallel  planes,  the  eidobnof  one  set  is  commingled  with  the 
true  image  of  the  other.  But  the  upper  or  lower  set  may  be  sepa- 
rately diisplaved,  either  by  depressing  the  eidokm  of  the  lower 
stratum,  or  elevating  the  eidolon  of  the  upper ;  for  when  the  eidolA 
of  two  contiguous  strata  are  intermingled,  correct  definition  is  im^ 
possible  so  long  as  the  apertnre  of  the  objective  remains  considerable. 
One  other  result  accrues :  when  an  objective,  otherwise  excellent, 
cannot  be  fnrther  corrected,  the  component  glassed  being  already 
closely  screwed  up  together,  a  further  correction  can  be  Upplied  bt 
means  of  the  adjustments  of  the  aplanatic  searcher  itself,  idl  ofwfaien 
are  essentially  conjugate  with  the  ActiotiB  of  the  objective  And  the 
variable  positions  of  its  component  lenses ;  so  that  if  ^  be  the 
traversing  movementa  of  the  objective  lenses,  dvthat^f  the  searcher, 
F  the  fc^  distance  of  the  image  from  the  6\ijeeAtt  when  ^#  vo^ 

*  Alluded  to  liy  Mr.  Beade,  FJI.S.,  in  tbe  'Popular  Science  Beriew'  for 
April  1870. 
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nishes,  /  the  focal  distance  of  the  yirtual  image  formed  hy  the  facet 
lenses  of  the  objective. 

The  appendix  refers  to  plates  illustrating  the  mechanical  arrange- 
ments for  the  discrimination  of  eidola  and  true  images,  and  for 
traversing  the  lenses  of  the  aplanatic  searcher. 

The  plates  also  show  the  course  of  the  optical  pencils,  spurious 
disks  of  residuary  aberration  and  imperfect  definition,  as  well  as 
some  examples  of  "high-power  resolution*'  of  the  Podura  and 
Lepisma  beading,  as  well  as  the  amount  of  amplification  obtained  by 
camera-lucida  outline  drawings  of  a  given  scale. 

June  16, 1870.— General  Sir  Edward  Sabine,  K.C.B.,  President, 
in  the  Chair. 

"  Observations  on  the  Mode  of  Growth  of  Discoid  and  Turbinated 
Shells."  By  Alexander  Macalister,  Professor  of  Zoology, 
University  of  Dublin. 

A  most  interesting  paper  on  the  geometrical  forms  of  turbinated  and 
discoid  shells  was  published  by  the  Rev.  Canon  Moseley  in  the  Phi. 
losophical  Transactions  for  1838,  p.  351,  in  which  some  important 
points  were  noticed  re^carding  the  geometrical  construction  of  shell- 
forms.  The  author  of  that  paper  describes  discoid  shells  as  generated 
by  the  revolution  around  a  central  point  of  the  perimeter  of  a  geo- 
metrical figure,  which  latter,  although  regularly  increasing  in  size, 
yet  remains  always  geometrically  similar  in  form.  The  producing 
figure  in  many  G^steropodous  Mollusks  is  represented  by  the  oper- 
culum ;  and  in  all  it  may  be  recognized  by  making  a  vertical  section 
in  the  plane  of  the  radius  vector.  A  turbinated  shell  is  similarly 
generated  ;  but  the  generating  figure  in  the  production  of  the  helix 
slifis  down  along  the  axis  instead  of  revolving  in  a  constant  plane. 
The  Rev.  Mr.  Moseley  gives,  as  illustrations  of  these  points,  mea- 
surements of  Nau(i/u8 pompi/ivs,  Tvrbo phasianus.  Turbo  dupHcatus, 
and  Buccinum  xubulatum,  and  describes  many  interesting  particulars 
regarding  the  formation  and  growth  of  the  operculum  in  different 
shells. 

This  subject  does  not  seem  to  have  attracted  much  attention  from 
naturalists,  ai>,  with  the  exception  of  a  notice  in  Professor  Good- 
sir's  lecture  "On  the  Use  of  Mathematical  Modes  of  Investigating 
Or^canic  Forms "  *,  it  is  not,  to  my  knowledge,  referred  to  by  any 
writer  on  zoology. 

While  engaged  in  arranging  the  large  collection  of  shells  in  the 
Museum  of  the  Universitv  of  Dublin,  I  was  led  to  make  measure- 
ments of  univalve  shells  m  order  to  see  whether  any  deduction  of 
zoological  importance  might  be  drawn  from  these  valuable  geometrical 
observations,  and  more  especially  to  determine  whether  it  might  be 

*  Goodtir's  *  Anatomical  Memoin,'  voL  ii.  p.  209. 
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possible  to  arrive  at  constant  specific  numerical  parameters  in  these 
cases ;  and  in  all  instances  I  have  been  surprised  by  finding  that,  in 
well-formed  shells,  the  ratios  of  the  successive  whorls  have  been  spe- 
cifically constant.  In  making  these  measurements,  the  points  to  be 
determined  are  three,  viz. : — Ist,  the  ratio  of  elongation  of  the  radius 
vector  of  the  spiral  {k) ;  2nd,  the  degree  of  linear  expansion  of  the 
generating  figure  in  the  successive  whorls  (m) ;  and,  3rd,  the  degree 
of  translation  or  slipping  of  the  spiral  on  the  central  axis  (n).  The 
second  of  these  we  may  call  the  discoidal  coefficient,  and  the  third 
the  heiicoidal  coefficient. 

On  applying  these  measurements  to  univalve  shells!,  we  find  that 
the  possible  combinations  are  ^ve  in  number  :— 

1st,  those  in  which  n  =  0  and  m<:J(, 
2nJ,  those  in  which  n=0  and  ms^, 
drd,  those  in  which  n^^m^ 
4th,  those  in  which  it>'m, 
5th,  those  in  which  n<:m. 

The  cases  of  discoid  shells  in  which  n=0  are  two,  the  first  and 
second  on  the  list.  The  fir&t  and  most  uncommon  is  that  in  which 
the  amount  of  elongation  of  the  radius  vector  in  the  formation  of 
the  successive  whorls  exceeds  the  transverse  linear  increase  of  the 
producing  figure.  The  resulting  form  of  this  case  (which  may  be 
formulated  thus,  lo^  ni)  is  an  open  spiral,  as  in  the  fossil  Gastero- 
podous  genus  EccyliomphaluB,  or  the  Cejthalopodous  genera  Gyro* 
ceras,  Nauti/oceras,  and  Spirula,  The  common  species  of  this 
last  genus  gives  the  following  measurements : — 

Spirula  prototypus,  m=2'6,  A-=3-3,  n=0.     Generating  figure,  a 
circle.     Average  width  of  whorU  0*075  in.,  02  in.* 

It  will  be  noted  that  all  these  spirals  are  true  logarithmic  curves ; 
and  hence  the  widths  of  the  whorls  measured  on  the  radius  vector 
will  form  a  series  of  numbers  in  geometrical  progression,  the  common 
ratio  of  the  progression  being,  in  discuid  shells  of  the  second  group 
(where  m=A),  equal  to  the  coefficient  of  linear  increase  of  the  gene- 
rating figure.  To  verify  the  coefficients  deduced  from  the  numbers 
obtained  by  measurement,  I  have  used  the  method  f^iven  by  the 
Rev.  (yanon  Moseley,  which  depends  upon  a  well-ascertained  property 
of  the  logarithmic  spiral,  that  if  ^  be  taken  to  represent  the  ratio  of 
the  sum  of  the  lengths  oJP  an  even  number  (m)  of  the  whorls  to  the 

lengths  of  half  that  number,  then  A:=(/i— 1)— .      Applying  this 

m 

formula  to  the  cases  given  below,  I  have  in  the  majority  of  cases  ob« 

*  In  all  the  specimens  measured  and  referred  to  in  this  paper,  I  have  made  at 
least  three  measurements  of  each  individual ;  and  in  the  majority  of  cases  I  have 
measured  at  least  six  specimens  of  each  species.  These  measuremenu  are  In 
decimal  parts  of  an  English  inch,  and  were  made  with  a  finely  pointed  pair  of 
compasses  and  a  diagonal  scale,  the  eye  being  in, some  cases  aided  by  a  magnify- 
ing-gla«s.  Some  specimens  were  measured  by  means  of  sections  made  in  a  piano 
perpendicnlar  to  the  axis. 
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tained  resoltfl  wbich  oonfinn  the  ratioi  of  the  aeries  of  measure* 
ments  otherwise  obtained. 

The  second  ease  of  disooid  shells,  in  whidi  mvzk  and  nmO,  is  bj 
Ikr  the  eommoner,  as  to  it  belong  all  genera  of  discoidai  moUosks, 
with  the  few  exceptions  noticed  above.  The  case  «  >-  ifc  is  one  which 
cannot  occur,  as  then  the  outer  whorl  must  necessarilj  crush  the 
inner,  and  then  the  generating  figure  could  not  retain  its  geome** 
trical  identity  while  enlarging  i  hence  we  find  no  examples  of  it  in 
discoid  shells. 

I  have  placed  in  this  second  case  some  instances  in  which  the 
ratio  of  slipping  or  translation  on  the  axis  is  not  easilj  measured, 
and  virtuftlly  amounted  to  nothing. 

The  follomng  Table  of  examples  illustrate  case  No.  2 : — 


Spedet. 


Generatiiif 
figure. 


Widtt  <rf  whoris  in  dedmala  <rf  an  indi. 


HtUotU  Tiridia   

Haliotb  rofoao-plicata 

Solculua  fHtllotU)  pamit 
Padollua  (HaUotia) 

Nadea  eanrena  

Nantiltti  pompilioa  

Dolium  lonatom    

Solaropaia  peilja-Mipantia  . 

PlanorfaU  coraeqa 

Euomphalus  pentanirulatua. 
Arehitectiinica  mafrnifica  . . . 
Arrhicectonica  trochinre  . . . 

CmiM  batulinua 

Conua  literatua  ........... 

Conua  virgo 

PUnorbu,  ip 


9-3 

0 
4*1 


ri 

t 


s 

1-75 

1*6S 

|-4t 

!•« 

1*25 

1*38 


Ellipae  . 

{ 

Oral 

EUipae 

Segment  of  i 

5fde....   I 

Segment  oi  \ 

dlipaold..  / 


It  of 


'.} 


Rhomboid 
Tliai^   '.! 


0-075 

0*05 
0*15 

••t« 

0*03 
O'OS 
O'OS 

O'OM 
O'tlfiS 

0038 

0*09 

0*134 

0*07 

0*040 

003 

0'»3 

0*08 

0  03 


0*75 

0*5 

1*5 

0*18 

0*38 

0*17 

0*36 

0075 

0*68 

0*85 
0*047 

004 

0*35 

0*13 

0*076 

003 

0*04 

0*1 

0-048 


0*70 


0*535 
UO80 
0-08 

0-48 

0*3 

0175 

0*05 

0*05 

0  105 

0*053 


017 
0*173 

0*35  0*05 
0*3  0*335 
0*073  0*09 
0*80  0*135 
0*10 
0-078,0*1 


0*55 
0*13    0*17 
0*170,0*35 

*15  M»*18 


0*35 


Hitherto  we  have  been  examining  the  formule  for  discoid  shells  { 
but  by  far  the  greater  number  of  shell-forms  are  those  in  which 
the  whorls,  instead  of  remaining  in  the  same  plane,  slide  down  on 
the  central  axis,  thus  making  a  turbinated  shelUform.  A  new 
principle  enters  into  our  calculation  here ;  for  the  shape  of  a  turbinated 
shell  depends  on  the  mutual  relation  of  three,  and  not  two  constants* 
These  are  : — first,  the  form  of  the  generating  figure  ;  secondly,  the 
discoidai  coefficient,  m ;  thirdly,  the  helicoidal  coetiicient,  n.  Upon 
the  relations  of  these  parameters  to  each  other  depends  the  shape  of 
the  shell.  Thus  in  some  n  is  nearly  equal  to  m,  and  in  such  cases 
the  whorls  scarcely  embrace  each  other,  and  the  fij^ure  produced  is 
that  of  an  elongated  cone,  as  in  the  genera  Turritellay  Cerithium, 
JcuSt  &c.  Sometimes  n  exceeds  m ;  and  in  this  case  the  resulting 
form  is  an  open  spiral  as  in  Fermetus,  or  a  rapidly  descending  series 
of  whorls.  A  third  possible  case  is  that  in  which  n  is  less  than 
m,  and  the  resulting  figure  is  globular ;  but  of  this  case,  though  a 
possible  one,  I  have  not  as  yet  succeeded  in  obtaining  an  example. 

Ihe  following  cases  illustrate  the  formula  n  >>  m : — 
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m. 

m. 

Width  of  whorls  in 
dediiMborMiiDch. 

Aaooat  oftwudaticn. 

VeraMtwhiaWetlit  ». 

1*48 
6-M 

V9 

9-SS 

•••76 
•  018 

ri 
••* 

•M»     ©'i;* 
oia .  0-41 

ris 

•  01 

••« 

••05 

•*t 

••a 

tt*4S 

The  fullowing  iiistaiM 

DCS  exemplify  the  case  n 

arm 

.— 

Spedea. 

S 

Length  of  whorU  in  dedmaU  of  an  bcb. 

HelieortrU  polychroa. . . . 

0-41 

0081 

«-|58  0-3i  |0*7 

171 

OOtt 

0*14 

0S6    0-43 

o*;« 

1-8 

0  07 

0*1«6 

0-23    «»-45 

ScaUria  precuw* 

1-50 

005 

o-iv> 

4-1  a    0*i 

••38 

••59 

F.soa  antiqnus 

1-5 

015 

OtU 

0-34.H  0-54 

0*84 

r4S4 

0-»45 

0*4 

0*575^*83 

Truchus  niloiictu    

141 

•*t 

0-3 

0-425  0-63 

0-9 

r8 

P34I 

rM 

0*3 

•■44  b-a 

0-81 

FuMMColua 

i-8a 

0*15 

OS 

«-2fi  iO-S6 

0-41 

••54   ••83 

PynuiMsuleatiu 

1-S3 

©•IS 

0-17 

0-29 

0*38 

051 

1 

AcwdUuidiiom   

1-277  ••« 

••««; 

0  31 

0*4 

^■58 

0*68  ••as 

Acus  maculata*  ....*..•. 

IS5     «I5 
I-8*    ,••« 

oi;6 

0-i5 

0-23 
033 

0*29 
0*88 

0-37 
••490 

0-45   0*63 

0-6    1 

07 

0-9 

1-84     0-i3 

0-3 

0-37 

1 

PirenaceretralU 

1-23     008 

oia 

015    0I78  0»« 

0-98   0*35 

l-ynmu  palastrM   

l-fii    ,0  15    0'18tf 

0-M  |0*37    034 

M)  48    0*5 

Zarui  duplicau   

1-83     0-078, 01 

0' 185  0-16    0-8 

0*24    0-3 

0*26 

'1*44 

0-53 

0*625 

•70 

Acustubulata 

I'l63!0*17i0-a 

0-83    0*265  0*33 

0*i67  0*43i 

047 

0*641 

114   O'l    riis 

0185  0*15  |0'18 

0*3     8*84 

rk8 

0*835  ••365 

MISCELLANEOUS. 

On  Phacochcertti  ?  or  Sue  ?  Sdateri.     Bj  Dr.  J.  E.  Gkat,  F.R.S. 

Ik  the  last  Nomber  of  the  *  Annals/  p.  100, 1  remarked  that  the  P, 
JEliani  figured  by  Mr.  Sdater  "  is  onlv  a  usual  form  of  the  female 
African  wart-hog."  I  no  sooner  saw  this  in  print  than  I  felt  I  had 
made  a  mistake ;  for  I  then  recolleeted  that  I  never  had  observed 
such  a  difference  between  the  two  sexes  of  that  animal ;  and  we 
have  in  the  British  Museum  the  skull  of  a  female  wart-hog  which 
we  received  from  the  Zoological  Society,  along  with  her  male  com- 
panion, which  has  the  broad  nose  and  the  large  conical  diverging 
canines  well  developed,  just  as  in  the  males,  but  not  quite  so  large. 
I  inquired  of  Mr.  Bartlett  what  was  the  ditference  between  "  the  fine 
pair  of  Ethiopian  wart-hogs  from  Natal,  now  in  the  Gardens?"  and 
he  infonned  me  that  they  were  very  much  alike  in  general  appear- 
ance, and  chiefly  to  be  distinguished  by  their  sexual  oigans  ;  so  that 
if  P.  JEliani^  Sclater  {P.  Sclateri,  Gray),  is  a  Phacochcerus  (I  say 
this  advisedly,  for  I  bad  doubts  on  the  subject  when  I  first  looked 
at  the  plate  and  woodcut),  it  must  be  a  very  young  undeveloped 
female,  and  scarcely  a  fit  subject  for  the  description  of  a  species. 
It  has  no  appearance  of  the  wide  hippopotamus-like  mouth  so  cha- 
racteristic of  the  wart-hogs ;  but  1  could  not  bring  myself  to  btlieve 
that  Mr.  Sclater,  so  long  the  Secretary  of  the  Zoological  Society,  and 
with  so  many  opportunities  of  studying  these  animals,  and  who 
seems  to  have  made  this  genus  his  especial  study,  did  not  know  a 
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wart-hog  (Phacoehcsrus),  with  complicated  teeth  like  the  elephant, 
from  a  pig  (Sus)^  with  simple  ones,  and  therefore  regarded  that  as 
a  settled  point.  My  infirmities  not  allowing  me  to  go  beyond  the 
walls  of  the  Museum,  I  must  leave  this  question  to  be  settled  by 
those  who  can  examine  the  animal.  Can  it  be  the  female  of  the 
wild  boar  of  Kordofan  and  Soudan,  called  "  Quadruk  "  by  the  Arabs, 
or  of  the  wild  boar  seen  by  Dr.  Murie  in  Africa  ?  See  '  Catalogue 
of  CamiTorous  and  Pachydermatous  Mammalia  in  the  British 
Museum,'  p.  338. 

On  ike  Cireulation  of  the  Oligochoeta  of  the  Nais-^rrowp. 
By  M.  E.  'PsBBi£B. 

In  his  anatomical  inyestigation  of  the  OHgochaetal  Annelides,  M. 
ClaparMe  entirely  passed  over  the  iVais-group ;  and  no  important 
work  has  since  been  published  upon  those  animals.  A  tolerably  ex- 
tensive investigation  of  Dero  obtusa,  an  animal  nearly  allied  to  Nats, 
enables  us  to  make  known  some  new  facts  as  to  the  circulatory  ap- 
paratus of  those  animals,  which  has  not  hitherto  been  studied. 

Dero  scarcely  differs  from  Nats  except  by  its  possession  of  a 
branchial  apparatus  composed  of  four  simple  retractile  digitations 
inserted  upon  a  sort  of  lobe  (pavilion),  which  spreads  out  at  the  pos- 
terior extremity  of  the  body,  and  of  which  a  figure,  incorrect  in  some 
respects,  has  been  given  by  D'Udekem  in  the  <  Bulletins  de  TAcad^mie 
Boy  ale  de  Belgique.' 

The  circulatory  apparatus  of  Dero  ohtusa  consists  essentially  of  a 
ventral  and  a  dorsal  vessel,  both  lying  in  the  median  line.  The  dorsal 
vessel  is  contractile.  These  two  principal  trunks  are  united  in  a 
very  complex  manner,  which  must  be  studied  in  the  head,  in  the 
anterior  segments,  the  middle  segments,  and  the  caudal  respiratory 
apparatus. 

In  the  five  segments  which  follow  the  head  the  two  median 
vessels  are  united  hy  an  infinity  of  lateral  branches,  forming  a  very 
complicated  network,  which  surrounds  the  buccal  apparatus  and  the 
oesophagus  ;  these  two  vessels  are  considerably  diminished  when  they 
reach  the  cephalic  region.  Beneath  the  mouth  the  ventral  vessel 
emits  two  branches,  which  penetrate  into  the  cephalic  cavity ;  the 
dorsal  vessel  is  prolonged  above  the  brain  to  the  anterior  extremity 
of  the  cephalic  cavity,  and  then  it  divides  into  two  branches,  which 
bend  back  on  each  side  and  become  again  subdivided;  into  these 
the  two  branches  of  the  ventral  vessel  open. 

In  segments  6,  7,  and  8,  there  are  three  contractile  hearts,  each 
formed  by  two  floating,  perivisceral,  vascular  loops. 

In  the  middle  segments  three  or  four  vascular  rings  originate 
from  the  dorsal  vessel  and  embrace  the  intestine  very  closely ;  they 
surround  this  without  communicating  with  the  ventral  vessel.  These 
rings  are  united  by  a  great  number  of  longitudinal  vessels,  placed  at 
regular  intervals,  and  forming  with  the  rings  a  very  elegant  trellis 
with  rectangular  openings.  Small  vessels  originate  from  this  trellis, 
and  divide  upon  the  surface  of  the  intestine.     From  one  of  the 
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longitudinal  yessels,  situafced  near  the  plane  of  horizontal  symmetrj 
of  the  intestine,  springs  a  vascular  hranch,  which  sometimes  bifur- 
cates and  opens  into  the  ventral  vessel,  so  that  the  blood  starting 
from  the  dorsal  vessel  is  obliged  to  traverse  the  whole  network  be- 
fore entering  the  ventral  vessel. 

These  arrangements  are  partly  masked  by  the  hepatic  ceUs  in  the 
living  animal.  They  si3em  to  indicate  that  the  intestine  of  the 
Ndides,  which  is  clothed  with  vibratile  cilia,  plays  an  important  part 
in  respiration. 

The  ventral  vessel  is  prolonged  to  the  posterior  extremity  of  the 
caudal  lobe.  There  it  bifurcates,  giving  origin  to  two  branches, 
which  run  along  the  margins  of  the  triangular  lobe,  cutting  off  at 
its  lateral  angles  two  equilateral  triangles.  From  each  of  these 
branches,  opposite  to  each  respiratory  digitation,  springs  a  branchlet 
which  penetrates  to  the  apex  of  the  digitation,  where  it  is  recurved 
in  a  loop,  and  is  then  connected  with  the  vascular  loop  of  the  digita- 
tion of  the  same  side.  From  this  two  lateral  vessels  are  produced, 
which  unite  with  the  prolongation  of  the  two  parent  branches  to 
form  the  dorsal  vesseL 

Suppressing  the  special  contrivance  of  the  respiratory  lobe  of  Dero 
we  arrive  at  the  type  of  the  vascular  apparatus  of  Nais  proper. — 
Comptes  Bendus,  June  6,  1870,  tome  Ixx.  pp.  1226-1228. 

Observations  on  the  Natural  History  of  the  Crayfish. 
By  M.  Chantban. 

Copulaiion. — ^The  copulation  of  the  crayfish  takes  place  during  a 
period  which  includes  the  months  of  November,  December,  and 
January.  The  male  seizes  the  female  with  his  large  nippers,  turns 
her  over,  and  whilst  he  holds  her  lying  on  her  back,  places  himself 
in  such  a  manner  as  to  pour  out  the  ffcnndating  material  upon  the 
two  outer  lamellse  of  the  tail.  After  this  first  operation,  which  lasts 
some  minutes,  he  conveys  her  rapidly  beneath  ]iis  abdomen  in  order 
to  efiect  a  second  deposition  of  semen  upon  the  plustron  round  the 
external  opening  of  the  oviducts,  by  means  of  the  curious  mechanism 
so  accurately  described  by  M.  Coste. 

Oidposition, — According  to  the  degree  of  maturity  of  the  ova  at 
the  time  of  the  union  of  the  sexes,  oviposition  takes  place  at  a  period 
varying  from  two  to  forty-five  days  after  copulation.  At  the  mo- 
ment when  this  function  is  about  to  be  performed, *the  female  lies 
upon  her  back  and  brings  up  her  tail  upon  her  plastron,  in  such  a 
manner  as  to  form  with  her  abdomen  a  chamber  enclosing  the  aper- 
ture of  the  oviducts,  and  the  wall  of  which  secretes  a  viscous  fluid 
intended  to  fasten  the  eggs  to  the  abdominal  appendages  during  in- 
cubation. When  things  are  in  this  state,  the  laying  of  the  eggs 
takes  place.  It  is  effected  at  once,  usually  during  the  night,  rarely 
during  the  day.  Incubation  lasts  about  six  months ;  and  the  hatch- 
ing takes  place  in  May,  June,  or  July. 

Moults, — The  first  moult  takes  place  ten  days  after  exclusion; 
the  second,  third,  fourth,  and  fifth  at  intervals  of  from  twenty  to 
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twenty-fiye  days;  to  that  the  young  animal  changes  its  eaiapacs 
Jive  timi$  in  from  ninety  to  one  hundred  days,  corresponding  to  the 
months  of  July,  August,  and  September.  fix>m  the  end  of  this  last 
month  until  the  ^d  of  April  in  the  following  year  there  is  no 
change. 

The  sixth  moult  takes  place  in  May,  the  seventh  in  June,  and  the 
eighth  in  July,  lliere  are  consequently  eight  moults  in  the  first 
twelve  months  of  the  life  of  the  young  crayfish. 

In  the  second  year  there  are  five  moults : — the  first  and  second  in 
August  and  September ;  the  thirds  fourth^  and  fiilh  in  May,  June, 
and  July. 

In  the  third  year  I  have  observed  only  two  moults,  of  which  the 
first  takes  place  in  July  and  the  second  in  Septembeo*.  From  this 
time  the  young  crayfish  becomes  adult,  on  entering  upon  its  fourth 
year. 

When  the  crayfish  are  adult,  moulting  takes  place  only  once  a 
year  in  the  females ;  it  occurs,  however,  twice  in  the  males,  which 
explains  why  the  latter  are  larger  than  the  females,  the  growth 
being  in  proportion  to  the  number  of  moults.  In  the  adult  males 
the  first  moult  takes  place  in  June  and  July,  and  the  second  in 
August  or  September.  The  single  moult  of  the  females  occurs  in 
August  or  September. 

To  efiect  its  moult,  the  animal  places  itself  on  its  side ;  with  its 
head  and  back  it  raises  its  carapace,  which  swings  like  a  lid  upon  its 
hinge ;  then,  when  it  has  thus  completely  disengaged  the  anterior 
part  of  its  body,  it  separates  entirely  from  its  old  carapace  by  a 
sudden  movement  of  the  posterior  part.  This  operation,  which  lasts 
about  ten  minutes,  is  favoured  by  ^e  previous  secretion  of  a  gelati- 
nous material  between  the  two  carapaces,  which  facilitates  their 
disergagement. 

Twelve  hours  after  the  moult  the  legs  of  the  crayfish  are  already 
sufficiently  firm  to  pinch  strcngly ;  twenty-four  hours  afterwards 
they  are  completely  hardened.  The  walls  of  the  back  remain  longer 
flexible ;  but  at  the  end  of  forty-eight  hours  they  have  attained  nearly 
a  normal  degree  of  consistency. 

The  young  animals  remain  attached  to  the  false  legs  of  the  mother 
for  ten  days  after  exclusion,  when  the  first  moult  takes  placo ;  this 
is  effected  actually  under  the  tail  of  the  mother*.  If  the  young 
detach  themselves  before  this  period,  they  cannot  live  separately ; 
but  afrer  this  first  moult  they  sometimes  quit  their  mother  and  re- 
turn to  her  again,  up  to  the  twentieth  day,  at  which  period  they 
.  can  live  independently. 

*  Note  hy  M.CJtchin, — I  have  ascertained,  by  means  of  the  microscope, 
as  shown  by  M.  CbaDtran  to  the  Academy,  that  the  young  remain  sus- 
pended beneath  the  abdomen  of  the  mother  by  means*  of  a  hyaline  chiU^ 
n<nt$  filament)  which  extendi  from  a  point  of  ine  inner  surface  of  the  e^- 
theU  to  the  four  moat  internal  filaments  of  each  of  the  lobes  of  the  median 
membranous  lam  na  of  the  caudal  appendage.  This  filament  exists  when 
the  embryos  have  only  attained  about  three  fourths  of  their  development 
before  axclusion. 
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I  am  isdined  to  tliiiik  ttiat  alter  their  first  moult  the  young  eray* 
iah  feed,  beneath  the  tail  of  Iheir  mother,  upon  the  pellidee  of  the 
eggs  and  the  carapace  thrown  off  in  this  first  moolt ;  but  I  am  wait- 
ing for  further  observations  before  asserting  this  positirely. — C^mpim 
Bendtu,  July  4, 1670^  tome  Izzi.  pp.  42-46. 


The  Brachiopoda  a  Divisitm  of  Anndlida. 
By  EnwABD  8.  Mobsb. 

At  a  meeting  of  the  Boston  Society  of  Natural  History,  June  lst| 
1870,  Mr.  Edward  S.  Mono  made  a  yerbal  communication  on  the 
position  of  the  Bradiiopoda  in  the  animal  kingdom.  He  referred  to 
the  branch  of  MoUnaca  as  it  was  understood  forty  years  ago,  when, 
misled  by  external  characters,  many  worms,  like  Serptda  and  JSpi* 
rorbisy  and  a  group  of  crustaceans,  the  Cirripedia,  were  included  with 
moUusks,  and  remarked  that,  from  a  proper  recognition  of  their  cha- 
racters, these  diverse  forms  had  been  eliminated  from  time  to  time, 
and  referred  to  their  proper  branches.  After  long  and  careftd  study, 
Mr.  Morse  was  prepared  to  state  that  the  Brachiopods  were  true  Ar- 
ticulates, and  not  MoUusks,  and  that  their  proper  place  was  among 
the  worms,  forming  a  group  near  the  tubicolous  Annelids. 

He  stated  that  for  the  past  year  he  had  been  deeply  engaged  in 
the  study  of  the  Brachiopoda,  and  more  particularly  their  early 
stages.  Besides  material  from  the  coast  of  New  England,  he  had 
had,  through  the  kindness  of  Prof.  A.  £.  Yerrill,  a  large  lot  of  Di$* 
eina  from  CaUao,  Peru,  belonging  to  the  Yale  CoUege  Museum. 
From  these  he  had  studied  their  early  stages ;  but  as  he  had  in 
preparation  a  memoir  upon  the  subject,  he  would  now  confine  him- 
self to  the  considerations  that  follow. 

He  first  spoke  of  the  structure  and  composition  of  the  Brachiopod 
shell,  and  pointed  out  the  relations  between  the  csscal  prolongations 
of  the  mantle  in  Terebrahda  and  a  similar  structure  in  the  test  of 
Crustacea.  He  had  also  noticed  a  marked  resemblance  between  the 
polygonal  cells  in  the  shell  of  a  young  Di$cina  and  a  similar  feature 
in  certain  lower  crustaceans.  The  scale-like  structure  of  the  test 
of  Idotaa  resembled  the  scale4ike  structure  in  Lingula,  The  skin 
of  Nereis  had  simOar  punctures  or  dots,  as  seen  in  TerthraUda  and 
also  in  the  peduncle  of  Lingula,  He  had  submitted  the  shell  of 
J)iseina  to  chemical  tests,  aad  believed  it  to  be  chitinous.  Uratiolet 
had  already  given  the  chemical  analysis  of  Littgula  anatina^  and 
found  forty-two  per  cent,  of  phosphate  of  lime,  and  only  six  per  cent, 
of  carbonate  of  Hme.  The  position  of  the  valves  of  aU  Brachiopoda 
were  dorsal  and  ventral ;  and  this  was  a  strong  articulate  character, 
to  be  compared  to  the  dorsal  and  ventral  plates  of  the  Articulates. 
The  homy  seto  that  fringe  the  mantle  of  Brachiopods  was  a  feature 
entirely  absent  in  the  Mollusca,  and  peculiar  to  the  worms. 

The  bristles  of  worms  differ  firom  those  of  other  articulate  animals 
in  having  sheaths  containing  muscular  fibre,  while  in  other  Articu- 
lates the  hairs  were  simply  tabular  prolongations  of  the  epidermal 
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layer.  In  Brachiopods  the  sete  or  bristles  were  secreted  by  follicles 
imbedded  ia  or  surroaaded  by  mosoular  fibres,  aud  were  moved  freely 
by  the  animaL  la  the  straotare  of  the  setae  he  found  an  identicy 
with  that  of  the  worms.  He  then  called  attention  to  the  resemblance 
between  the  lophophore  of  the  Brachiopods  and  a  similar  structure 
in  the  tubicolous  worms.  In  StheUa  the  cephalic  collar  was  split 
laterally,  and  a  portion  of  it  reflected.  Let  Uiis  collar  be  developed 
so  as  to  cover  the  fringed  arms,  and  a  representation  of  the  mantle 
of  Brachiopoda  would  be  attained.  The  thin  and  muHcnlar  visceral 
walls  suggest  similar  parts  in  the  worms.  The  circulating  system 
he  had  not  sufficiently  studied,  though  Dr.  Gratiolet  had  stated  that 
in  this  respect  there  was  a  strong  resemblance  to  the  Crustacea. 

In  regard  to  the  respiratory  system,  Burmeister  had  shown  that 
there  was  a  resemblance  between  the  soft  folds  or  lamellae  developed 
on  the  internal  surface  of  the  mantle  of  Balanida  and  similar  fea- 
tures in  Lingtda ;  though  the  existence  of  these  folds  in  Lingu^a  had 
been  questioned,  he  would  presently  show  that  Vogt  was  right  in 
his  observations.  In  regard  to  the  reproductive  system,  he  called 
attention  to  the  fact  that  in  one  group  of  Cirripeds  the  ovaries 
were  lodged  in  the  upper  surface  of  the  peduncle,  while  in  another 
group  the  same  parts  were  lodged  in  the  mantle.  A  similar  condi- 
tion existed  in  the  Brachiopods,  where  in  one  group  the  mantle  holds 
the  ovaries,  while  in  another  group  they  are  found  in  the  visceral 
cavity. 

Through  Polyzoa,  also,  he  showed  that,  in  their  winter  eggs  or 
statoblasts,  a  relation  was  seen  to  the  ephippia  of  Daphnia,  and  the 
winter  eggs  of  Botifers. 

Of  great  importance  also,  and  upon  which  he  laid  particular 
weight,  were  the  peculiar  oviducts  with  their  trumpet-shaped  open- 
ings, so  unlike  the  oviducts  of  mollusks,  and,  as  he  believed,  bearing 
the  closest  affinity  to  the  oviducts  in  many  of  the  worms, — namely, 
a  pair  of  tubes,  and  in  one  case  two  pairs,  having  their  inner  aper- 
tures with  flaring  mouths,  suspended  in  the  visceral  cavity,  thus 
opening  a  direct  communication  between  the  visceral  fluids  and  the 
surrounding  media.  He  then  called  attention  to  what  little  informa- 
tion we  had  regarding  the  embryology  of  the  Brachiopods.  Lacaze- 
Duthiers  bad  shown  that  in  Thecidium  the  embryo  was  composed  of 
four  segments  with  eye- spots  and  other  strong  Articulate  features. 
Fritz  Miiller  had  given  a  description,  with  figures,  of  the  early  stage 
of  Diseiruiy  in  which  we  have  not  only  little  oirri  projecting  from  the 
shell,  but  a  little  appendage  recalling  the  plug  or  operculum  in  some 
of  the  tubiculous  worms. 

Of  great  importance,  also,  was  the  fact  that  in  the  early  stage  of 
Discina,  Miiller  observed  large  bristles,  and  these  were  moved  freely 
by  the  animal.  Smitt  had  shown  that  in  certain  Polyzoa  (LepraJia) 
the  embryo,  besides  being  furnished  with  cilia,  also  supported  several 
bristles  or  setcB,  which  were  locomotive ;  and,  finally,  in  the  worms, 
ClaparMe  and  Mecznikow  had  figured  an  embryo  ofiVifWn^inwhich 
barbed  bristles  were  also  developed.  Mr.  Morse  referred  to  his  com- 
munication before  the  American  Association  for  the  Advancement  of 
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Soienoe  on  the  early  stages  of  the  Brachiopoda,  in  which  he  had 
shown  the  intimate  conDezions  existing  hetween  this  group  and  the 
Poljzoa.  Now  Lenckart  had  already  seen  reasons  for  placing  the 
Polyzoa  with  the  Annelids ;  and  he  would  call  attention  to  Crepina 
gracilis  and  Phoronis  hippocrepia  (admitted  to  he  worms,  or  early 
stages  of  them),  and  their  close  resemblance  in  nearly  every  point  of 
their  structure  to  the  hippocrepian  Polyzoa.  Mr.  Morse  then  stated 
that  in  the  evidence  already  given  he  had  drawn  his  conclusions 
from  alcoholic  specimens  of  Terebratula  and  Diacinaf  and  from  the 
papers  of  Lacaze-Duthiers,  Glapar^de,  Mecznikow,  Hancock,  Huxley, 
Yogt,  Hyatt,  Williams,  De  Morgan,  and  others.  He  felt  tlie  impor- 
tance of  jQrst  examining  Lingtda  in  a  living  condition  before  making 
these  announcements ;  and  for  this  reason  he  had  recently  visited  the 
coast  of  North  Carolina  for  the  express  purpose  of  finding,  if  possi- 
ble, the  rare  Lingtda  pyramidata  of  Stimpson,  first  discovered  by 
Prof.  Agassiz  in  South  Carolina.  After  nearly  a  week's  fruitless 
search,  he  had  found  it,  had  studied  it  alive,  and  had  brought  with 
him  living  examples,  which  he  had  the  pleasure  of  exhibiting  before 
the  Society. 

He  would  here  express  his  deep  sense  of  gratitude  to  Dr.  Elliott 
Cones,  Surgeon  U.S.A.  at  Fort  Macon,  N.C.,  and  to  the  Commandant 
of  the  Post,  Major  Joseph  Stewart,  U.S.A.,  for  the  constant  aid  and 
sympathy  rendered  to  Dr.  A.  S.  Packard  and  himself  during  their 
visit  there.  He  would  not  enter  into  a  description  of  LingtUa,  as -he 
had  already  in  preparation  a  memoir  upon  ^e  subject,  but  would 
call  attention  simply  to  the  additional  evidence  in  support  of  the 
views  adviinced. 

Lingvla  was  found  in  a  sand-shoal  at  low-water  mark,  buried 
just  below  the  surface  of  the  sand.  The  peduncle  was  six  times  the 
length  of  the  shell,  and  was  encased  in  a  sand-tuhe  differing  in  no 
respect  from  the  sand-tubes  of  neighbouring  Annelids.  In  many 
instances  the  peduncle  was  broken  in  sifting  them  from  the  sand, 
yet  the  wound  was  quickly  repaired,  and  another  sand-case  was 
formed. 


Fig.  1.  Peduncle  perfect,  retaining  portion  of  sand- tube. 

Fig.  2.  Showing  valves  in  motion ;  peduncle  broken  and  forming  new 

sand-case. 
Tig.  8.  Peduncle  broken  close  to  the  body,  and  forming  new  sand-case. 
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He  observed  that  Lmgviki  had  the  power  of  moTing*  met  the  0«id 
by  the  alidmg  motion  of  the  two  Talvee,  using  at  the  same  time  the 
finoges  of  set»,  which  swung  promptly  back  and  forth  like  a  gaU^ 
of  oars,  leaving  a  peculiar  trade  in  the  sand«  In  the  motion  ii  the 
setfls  he  noticed  the  impulse  oommenebg*  from  behind  and  mnning 
forward. 

Within  the  mantle  he  ibond  a  series  of  rows  of  prominent  lameUfl» 
in  which  the  blood  rapidly  circulated — thus  conftrming  the  correct- 
ness of  Yogfs  obserrations.  Theee  kmeUflBi  however,  were  con- 
tractile. 

The  pednnde  was  hollow,  and  the  blood  could  be  seen  coursing 
back  and  forth  in  its  channel.  It  was  distinctly  and  regularly 
constricted  or  ringed,  and  presented  a  remarkably  worm-like  appear- 
ance ;  it  had  layers  d  circular  and  longitudinal  muscular  fibre,  and 
coiled  itself  in  numerous  foldH,  or  unwonrtd  at  full  length ;  it  was 
contractile  also,  and  would  quickly  jerk  the  body  beneatii  the  sand^ 
But  the  most  startling  ebservatiafi  in  connexion  with  thia  interesting 
animal  was  the  fact  that  its  blood  was  red*  This  was  strongly 
marked  in  the  gills  and  various  ramifications  of  the  mantle,  and  in 
the  peduncle.  At  times  the  peduncle  would  become  congested ;  and 
then  a  deep  rose  blush  was  markedly  distinct.  Mr.  Morse  expressed 
his  gratification  in  having  come  te  the  conclusiona  in  regard  to  the 
annelidan  cfaaractere  of  Rraehiopods  a  long  time  previeos  to  his  ob- 
servations on  Lin^tda. 

He  then  concluded  by  stating  that  the  Braehiopods^  with  the 
Polyzoa,  should  be  removed  from  the  Mdlusca,  and  placed  with  the 
Articulates  among  the  Annelids ;  that  the  Brachiopods  came  near 
the  tubicnlous  worms,  though  they  were  much  more  highly  cepha- 
lifed;  that  they  exhibit  certain  Crustacean  characters,  but  were 
widely  removed  from  the  Mdlusca,  unless  a  relation  could  be  traced 
through  the  homologues  of  the  Polysoa  to  that  aberrant  group,  the 
Tnnicates,  as  pointed  out  by  AUman.  He  believed  the  Brachiopods 
to  be  a  comjnrehensive  type,  exhibiting  general  Articulate  features^ 
and  forming  another  example  of  those  groups  belongiug  to  the  last 
that  exhibit  the  characters  of  two  or  more  classes  combined. 

It  was  interesting  in  this  connexion  to  remark  that  Lingular  one 
of  the  earliest  forms  created,  had  yet  remained  the  same  through  all 
ages  of  the  earth's  history. — SUUmam^s  American  Journal,  July  1870. 

Our  two  Swallows  and  their  Nests.    By  M.  J.  B.  Noulet. 

M.  Noulet,  writing  from  the  neighbourhood  of  Toulouse,  states 
that  the  two  species  of  swallows  {Birundo  rustica  and  ff.  urbicd) 
have  not  made  any  alteration  in  their  mode  of  architecture  such  as 
has  lately  been  described  by  M.  Pouchet. 

The  first  species,  JET.  rustica,  our  chimney-swallow,  and  the  Hi- 
roundelo  of  Langf^doe^  builda  a  nest  wlach  is  broadly  open  hke 
a  baleo&y  in  all  its  free  part;  and  the  young  birds  which  occupy  it 
show  their  heads  all  round  the  opening,  especially  when  expeetimg 
the  return  of  flieir  parents.    The  nest  of  B.  ttrbiea,  on  the  contrary. 
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IB  of  greater  depth,  and  kM  a  small  curoular  opening.  This  is  wliat 
M.  PoQohet  calls  Uie  old  mode  of  bailding ;  and  M.  Noalet  declares 
that  it  is  still  followed  bj  the  house-martins  of  his  district.  His 
opinion  is  that  Spallansani's  opinion,  disputed  by  M.  Pouehet,  is 
confirmed, — namely,  ^  that  every  species  constmcts  its  nest  upon  a 
model  which  is  peculiar  to  it,  which  never  changes,  and  is  per- 
petuated from  age  to  ago." — Compies  Eendus,  July  4, 1870,  pp.79-81. 

On  (he  Seissiparous  Reproduction  of  the  Naidina. 
By  M.  K.  PssBiBB. 

The  investigatioiis  upon  the  scissiparity  of  the  Naides  and  allied 
Oligochflsta  at  present  relate  only  to  Nme  pr^boseitUm.  Ghruitiiuisen, 
O.  F.  MiiUer,  Leuckart,  and  Max  Schultze  have  successively  studied 
this  pheoomenon.  Their  views,  although  distinct  in  some  respects, 
may  nevertheless  be  fundamentally  reduced  to  th«foUowing  statement; 
The  Naides  alternately  present  two  modes  of  agamic  genera- 
tion :  one  individual  divides  at  first  into  two  others  of  equal  length ; 
then  each  of  the  individuals  thus  formed  produces  a  new  one  at  its 
hinder  part  by  a  process  of  ffemmcUion. 

The  observations  that  we  have  made  upon  Der0  ohiusa  enable  us  to 
present  the  mode  of  reproduction  of  tiie  NaidsB  Buder  another  aspect. 
Whilst  in  Netisprohoseidea  chains  of  tiiree  or  foar  individiiala  are 
frequently  met  with,  in  Dero  obtutm  we  have  never  seen  more  than 
two  individuals  placed  end  to  end.  The  head  of  the  hinder  indivi- 
dual and  the  tail  of  the  anterior  one  are  formed,  however,  precisely 
as  indicated  by  Max  Schultze  in  his  Nats,  These  two  individuals 
t'  separate  before  we  observe  in  them  any  trace  of  fr-esh  scissiparity ; 

^  but  in  front  of  the  respiratory  lobe  which  terminates  the  body  we 

;  always  see,  so  long  as  the  individual  is  not  aduU,  numerous  animals 

;  in  course  of  formation,  and  in  whidi  we  may  follow  the  develop- 

ment of  the  setigerous  sacs,  the  segmental  or^^ans,  the  mu8clea»  &c. 
\  When  the  two  separated  individuals  have  attained  a  sufficient  length, 

the  median  scissiparity  recommences  in  them,  as  in  the  single  inidi- 
i  vidual  at  the  cost  of  which  they  were  formed. 

I  Now,  as  this  phenomenon  is  only  produced  when  the  animal  has 

/  attained  a  certain  length,  it  follows  that  the  hinder  individual  of 

f  the  second  generation  will  be  formed  of  segments  which  were  not 

"^  developed  until  after  the  separation  of  the  individual^  but  formed 

an  integral  part  of  that  individual  when  they  were  produced. 

Thus  the  Dero  first  enlarges  by  the  formation  of  segments  in  frt>nt 

of  its  vibratile  lobe,  and  then  undergoes  seissiparous  divinon. 

^  This  being  settled,  suppose  that  the  two  Deros  of  the  first  gene- 

1  ration  were  not  separated  after  their  individualisation,  then  the 

;  individuals  of  the  second  generation  would  have  been  produced 

between  t^  vibratile  lobe  and  the  rest  of  the  body  of  each  of  the 

kidividuals  of  the  &st  generation.    Moreovi^  each  of  these  new 

individuals  would  have  been  fomed  by  means  of  segments  origt- 

nating  after  the  individuafiEaition  of  the  two  primary  Deros,  as  we 

have  explained. 
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But  we  then  fall  back  upon  the  law  developed  by  Max  Bchnltze 
tor  Nais  proboscidea.  We  fall  back  upon  it  without  impljiDg  any 
other  generation  than  that  constituting  the  normal  and  continuous 
mode  of  growth  of  the  Annelide  in  question.  We  therefore  think 
that  we  may  express  the  opinion  that  in  the  Naides  there  are  not 
two  modes  of  agamic  reproduction,  one  by  scissiparity,  the  other  by 
gemmation.     There  is  nothing  but  scissiparity. 

The  gemmation  observed  by  the  authors  who  have  already  treated 
this  question  appears  to  us  to  be  nothing  but  the  normal  pheno- 
menon of  growth  of  the  individual.  Hence  we  no  longer  meet  with 
it  in  the  posterior  portion  of  the  body  of  adult  individuals.  It  is 
only  when  it  has  brought  each  individual  produced  by  seissiparity 
to  a  certain  sire  that  a  new  division  takes  place.  This  fresh  divi- 
sion may  appear  before  or  after  the  complete  separation  of  the  pri- 
mary individuals.  This,  according  to  us,  is  the  sole  difference. — 
Comptes  EenduB,  June  13,  1870,  p.  1304. 

On  EdihU  Bull-frogs. 

"Buil-frogs  are  eaten  in  Philadelphia.  I  saw  laid  out  on  the 
counter  an  edible  which  somewhat  resembled  a  fried  sole.  I  observed 
several  persons  devouring  them  greedily,  and.  on  iuquiriug  what 
they  were,  learned  to  my  extreme  horror  that  they  were  htdl-froys, 
gutted,  slit  opeu,  and  fried  in  eggs  and  bread-cnimbs.  They  are 
also  to  be  had  at  railway-stations." — ff.  Phillips,  Musical  and  Per^ 
sonal  BecollecUons,  1864,  p.  122. 

Note  on  a  new  Genus  of  Sponge  from  West  Australia. 
By  Dr.  J.  E.  Gkat,  F.E.S.  &c. 

EcHiirospoNoiA. 

Sponge  very  bard,  woody,  erect,  dividing  above  into  elongate, 
virgate,  erect  branches,  with  three  or  four  more  or  less  subspiral 
series  of  large  angular  lobes,  much  broader  than  the  central  stem. 
Outer  bark  of  Ihe  stem  and  lobes  porous,  and  more  friable  than  the 
central  axis.  Surface  smooth,  without  any  appearance  of  pores  or 
of  oscules  when  dry ;  substance  strtnglhened  with  numerous  slender 
elongate  fusiform  spicules  and  minute  six-rayed  cubical  stars,  rays 
cylindrical  and  strongly  dentate  at  the  end. 

Echinospongia  australis. 
Hah,  NichoFs  Bay,  West  Australia. 

This  remarkable  Sponge  was  discovered  by  Mr.  Clifton,  who  has 
kindly  sent  a  specimen  to  the  British  Museum. 

Dr.  Bowerbank  has  figured  the  spicules  of  a  reticulated  Sponge 
from  the  same  locality,  which  I  have  called  Axos  Cliftoni;  but  in  it 
the  spicules  are  formed  of  two  flat  three-rayed  stars,  placed  one  on 
the  olher  so  Ihat  the  rays  alternate ;  they  are  similarly  dentate  at 
their  extremity. 
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XXVI. — The  Oatracoda  and  Foraminifera  of  Tidal  Rivera. 
By  Geokge  Stewardson  Brady,  C.M.Z.S.,  and  David 
BoBEBTSON,  F.G.S.  With  an  Analysis  and  Descriptions  of 
the  Faraminiferaj  by  Heney  B.  Brady,  F.L.S. 

[Plates  XI.  &  Xn.] 

Partll. 

The  Bhizopoda  inhabiting  brackish  water  are  interesting 
alike  in  their  zoological  and  physiological  aspects.  The  marine 
species  belonging  to  these  lower  types  of  animal  life  are  well 
luiown  so  far  as  concerns  the  British  seas,  and  their  mutual 
relationships  have  been  thoroughly  studied;  the  freshwater 
fauna*  of  corresponding  organization  has  also  received  carefiil 
attention  at  the  hands  of  able  naturalists ;  but  researches  on 
the  two  subjects  have  been  prosecuted  in  a  great  measure 
without  reference  to  each  other,  and  our  knowledge  of  the 
intermediate  faima  is  consequently  fragmentary  and  of  limited 
value  for  purposes  of  comparison. 

The  results  detailed  in  the  present  paper  have  no  claim  to 
be  regarded  as  an  exhaustive  treatment  of  the  subject,  but  are 
offered  rather  as  another  instalment  towards  the  history  of  an 
interesting  phase  of  animal  existence. 

The  structure  of  the  investment  of  the  sarcode  body  of  the 
Bhizopoda,  and  its  chemical  and  physical  characters,  have 
been  regarded  as  forming  the  most  reliable  basis  for  classifi- 
cation ;  but  how  much  the  nature  of  the  carapace  depends 
upon  mere  external  circumstances  has  already  been  shown,  with 
respect  to  the  Difflugian  group,  by  Dr.  Wallich ;  and  there 
can  be  little  doubt  the  same  views  are  equally  applicable  to 
some  genera  of  the  order  Reticularia.  Hence  a  few  prelimi- 
nary remarks  may  not  inaptly  be  devoted  to  general  consider- 

Ann.  d;  Mag.  N.  Hist.  Ser.4.  VoLti.  18 
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ations  respecting  the  relation  of  the  marine  Rhizopod  fauna  of 
our  coast  to  that  of  its  adjacent  brackish  waters^  first,  with 
respect  to  distribution,  and,  secondly,  with  regard  to  modifica- 
tions in  the  external  characters  of  species  common  to  both, 
due  to  altered  conditions  of  life. 

A  comparison  of  the  Table  of  Brackish  Foraminifera  with 
the  complete  list  of  species  known  to  inhabit  the  British  seas 
will  show  that  the  number  of  types  or  subtypes  that  entirely 
refuse  to  accommodate  themselves  to  brackish  conditions  in 
one  or  more  of  their  varietal  developments  is  exceedingly 
small.  Out  of  the  forty-four  reputed  genera  constituting  the 
British  marine  fauna,  representatives  of  thirty-two  appear  in 
the  table,  the  following  only  being  absent,  viz. : — Hauerina^ 
Saccamminaj  Valvulinaj  Lingulina^  SpirilUna,  Bigenerinaj 
CassiduUnay  Anomaltnay  Tincporus,  Nubeculariay  OpercuUna^ 
and  NummuUna,  Specimens  closely  resembling  Saccammina 
and  TinopoTus  have  been  noticed  in  our  brackish  gatherings ; 
but,  as  their  identification  is  not  beyond  dispute,  they  have 
been  excluded  from  the  list.  Hatierinay  Linaulina^  and  Nu- 
becularia*  are  of  extreme  rmty  in  our  seas;  the  occurrence  of 
living  specimens  of  NummuUna  is  still  ground  of  debate ;  and 
the  remaining  six  genera  are  either  somewhat  local  in  their 
distribution  or  affect  our  deeper  waters  only.  It  should  be 
noted  that  Glandulina  has  no  claim  to  a  place  in  the  Table, 
except  on  the  ground  of  a  solitary  specimen  from  the  Scheldt. 

Passing  from  entirely  absent  types  to  those  whose  presence 
may  be  regarded  as  accidental  (such  as  are  represented  by  one 
or  two  examples  only,  usually  of  stunted  growth  and  confined 
to  a  single  localitj^),  seven  other  genera  may  be  set  aside  as 
not  "  proper  "  to  brackish  water,  viz.  Nodosaria,  Vaginulinaj 
Marginulinaj  Uvigerina^  Orbulina^  Virgulinaj  and  Pulvinulina. 
As  the  two  first  named  are  very  common  indeed  on  many 
portions  of  the  coast  at  no  great  distance  from  brackish  areas 
which  have  been  searched,  their  non-appearance  can  only  be 
explained  on  the  ground  that  they  do  not  survive  any  material 
decrease  in  the  proportion  of  saline  constituents  in  their  native 
element ;  and  this  is  doubtless  true  of  all  seven. 

Gornusptray  Crtstellariaj  PolyTnorphina.  Olohigerinaj  Tex- 
tularla,  and  Patellina  show  greater  adaptive  power ;  but  the 
invariable  smaUness  and  delicacy  of  their  shells,  and  their 
presence  in  those  localities  only  which  are  least  removed  from 
the  direct  influence  of  the  sea,  indicate  that,  though  still  sur- 
viving, the  admixture  of  even  small  proportions  of  fresh  water 

•  Nubecularia  has  not  liitherto  been  recorded  from  a  British  locality ; 
but  I  have  specimens  of  N.  hicifuga  from  deep  water  in  Mounts  Bay, 
ComwaU.-^H.  B.  B. 


Digitized  by 


Google 


Brackishrvxxter  Fora^ninifsra.  275 

has  on  essentially  deteriorating  influence.  The  same  remark 
is  nearly  equally  true  of  the  Textularian  genera.  On  the 
other  hand^  the  genus  Lagena  occurs  in  great  abundance  and 
variety  amongst  the  microzoa  of  the  less  brackish  gatherings, 
especially  in  those  taken  from  muddy  bottoms,  though  never 
found  where  the  influx  of  fresh  water  is  excessive.  The 
specimens  are  of  average  size,  fully  developed,  ajid  have  well- 
marked  characters ;  indeed  the  genus  appears  to  flourish  in 
such  situations.  ^i^ZtWmz,  represented  almost  exclusively  by 
B.  ovatay  Planorbulinay  by  P.  mediterranensisy  and  Discoroinay 
by  D.  fflobtUaris  and  B.  rosacea^  are  also  common  imder  similar 
conditions. 

Lastly,  we  find  a  number  of  genera  which  flourish  in  water 
of  varymg  degrees  of  density,  from  that  of  the  more  nearly 
marine  localities  to  which  allusion  has  just  been  made,  to  that 
of  pools  which  at  times  contain  only  traces  of  saline  matter. 
The  most  conspicuous  are  the  Milioline  genera  (notably  Qmn- 
quelocultna)y  Trochamminay  Lituokiy  Truncatultnay  Rotaliay 
PolyatomeUay  and  Nonionina.  These  genera  are  usually  asso- 
ciated under  such  circumstances  with  Khizopoda  of  the  Difflu- 
gian  type — ^the  latter  increasing  in  number  as  the  Foraminifera 
diminish,  until,  in  fresh  water,  the  BifflugicB  and  their  imme- 
diate allies  become  the  representatives  of  the  testaceous  group. 

Specimens  of  two  species  of  Foraminifera  {PolystomeUa 
striatcpunctata  and  Nanionina  depre8Stda)y  to  all  appearance 
living  and  associated  with  other  livmg  microzoa,  however,  have 
been  found  in  fresh  water.  The  locality  was  a  freshwater 
lough  about  five  miles  south  of  Westport  in  Ireland.  These 
are  doubtless  the  survivors  of  a  prehistoric  brackish  fauna; 
and  their  existence  is  not  altogether  surprising  when  we  know 
that  in  some  scarcely  brackish  situations  far  removed  from  the 
sea  (for  instance,  the  upper  pools  in  Hylton  Dene)  the  same 
species  are  or,  rather,  in  this  case  toerey  before  the  tract  was 
drained,  present  in  abxmdance. 

The  Foraminifera  of  the  Fen  area  are  somewhat  anomalous 
in  their  distribution,  and  require  separate  notice.  We  have 
the  means,  rarely  attainable,  of  comparing  them  with  their 
immediate  predecessors  in  point  of  time.  In  many  ^arts  of 
the  district  there  is  to  be  lound  immediately  underlying  the 
peat  a  bed  of  clay  which,  at  some  distant  penod  (scarcely  dis- 
tant enough  to  rank  in  geological  time),  formed  the  muddy 
bottom  of  the  brackish  or  almost  marine  expanse  of  water. 
The  microzoa  of  this  subrecent  deposit  have  been  thoroughly 
investigated  by  Messrs.  Parker  and  Jones ;  and  the  results, 
collected  from  four  difierent  localities,  are  tabulated  in  an  ela- 
borate memoir,  published  a  few  years  ago  in  the  ^  Philosophical 

18» 
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Transactions '  (vol.  civ.  p.  422).  These  go  far  to  explain  the 
peculiarities  of  the  living  fauna  of  the  same  area.  In  most  of 
our  brackish  localities  tne  living  species  are  presumably  the 
offspring  of  specimens  which  have  been  washed  in  and  gra- 
dually acclimatized^  but  in  the  Fens  the  present  Rhizopod 
fauna  must  consist  m  great  measure  of  the  direct  representa- 
tives of  those  which  flourished  under  the  earlier  more  nearly 
marine  conditions ;  and  hence,  with  some  allowance  for  pos- 
sible change  of  climate,  the  relation  of  the  living  to  the  sub- 
recent  fauna  is  one  which  has  been  determined  by  gradual 
alteration  in  the  physical  aspects  of  the  coxmtry,  of  which  the 
chief  result,  so  far  as  affects  animal  life,  has  been  the  lessened 
proportion  of  saline  constituents  in  the  water.  The  following 
genera,  which  were  living  in  the  Fens  at  this  earlier  era,  have 
now  totally  disappeared,  viz. : — Gomtispiray  Nodosartaj  Uvi" 
aerinaj  Spirillinay  Textularia,  Virgulinay  Bolivinaj  Pulvinu- 
iinay  Diacorbina^  and  Patellina ;  and  it  is  a  noteworthy  argu- 
ment against  the  probability  of  any  material  change  in  climate 
that  the  whole  of  these,  except  Spirillinay  still  live  in  brackish 
water  at  portions  of  our  coast  nearer  the  open  sea  than  the 
Fens  now  are.  On  the  other  hand,  no  single  new  genus  has 
appeared  during  the  period,  if  we  except  a  straggling  specimen 
or  two  of  Bihcultna.  The  Miliolm  generally  have  become 
commoner,  whilst  the  whole  family  of  the  Lwjenida  have 
diminishea  in  numbers ;  but,  with  these  exceptions  and  the 
disappearance  of  the  types  above  enumerated,  there  is  a 
striking  agreement  between  the  present  and  past  Rhizopoda 
of  the  Fen  area.  Our  analysis  need  not  extend  to  details 
respecting  species,  which  may  be  gathered  from  the  Table, 
further  than  to  note  that,  out  of  forty-one  specific  and  varietal 
forms  found  subfossilized  in  the  clay,  twenty  have  survived  the 
changes  alluded  to,  and  the  few  new  fonns  which  now  exist 
generally  represent  depauperated  conditions  of  certain  of  the 
older  types. 

A  comparison  of  specimens  derived  from  marine  and  brackish 
sources,  m  species  common  to  both,  has  considerable  bearing  on 
the  connexion  between  the  various  groups  of  Rhizopoda.  The 
effect  of  change  of  habitat  is  more  marked  in  some  genera  than 
in  others ;  but  it  may  be  generally  stated  that  as  the  proportion 
of  salines  in  the  water  decreases,  the  tests  of  the  Foraminifera 
show  a  corresponding  deficiency  in  calcareous  matter. 

In  the  MilioUda  the  deficiency  is  sometimes  evidenced 
merely  by  the  diminished  thickness  of  the  shell-wall,  as  often 
seen  in  Quinqueloculina  svhrotunda ;  but  it  takes  quite  another 
character  in  the  composite  or  almost  chitinous  test  of  Q.fusca, 
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The  latter  species  has,  in  place  of  the  normal  porcellaneous 
shell,  an  investment  consistmg  of  a  homy  membranous  basis 
with  imbedded  sand-grains  partially  cemented  by  calcareous 
deposit.  So  little  is  the  calcareous  element  essential  to  the 
solidity  of  the  test,  that  prolonged  treatment  with  an  acid  does 
not  materially  change  its  form  or  appearance ;  nor,  beyond 
slightly  increasing  its  transparency,  does  it  appear  to  produce 
any  alteration  in  its  minute  structure.  A  portion  of  the  cara- 
pace of  a  specimen  in  its  natural  state  is  represented,  highly 
magnified,  at  PL  XI.  fig.  3  a,  and  a  similar  piece,  decalcified 
by  strong  acid,  is  shown  in  fig.  3  b ;  both  are  from  prepara- 
tions mounted  in  Canada  balsam,  and  viewed  by  transmitted 

The  Lituolida  with  variable  but  essentially  composite  tests 
have  their  best  brackish  representative  in  Trochammina  in- 
jlata.  Under  similar  enfeebling  conditions,  they  show  a  ten- 
dency to  chan^  in  the  same  direction.  The  deposit  of  calca- 
reous cement  is  diminished,  and  with  it  the  foreign  matter 
which  forms  so  large  a  pro^rtion  of  the  "  built-up  "  test  of  ma- 
rine specimens,  until  the  animal  has  often  only  tne  investment 
of  a  thin,  nearljr  smooth,  chitinous  membrane.  The  change  in 
the  structure  oi  the  test  is  not  accompanied  by  any  diminution 
in  size ;  on  the  contrary,  the  finest  specimens  of  Tr.  injlata  we 
have  seen  were  of  this  membranous  sort 

The  chemical  nature  of  the  investment  is  similar  to  that  of 
Quinqueloculina  fuaca.  Large  specimens  have  been  treated 
with  nitric  and  hvdrochloric  acids,  and  strong  solution  of 
caustic  potash,  without  sensible  chan^,  preserving  sufficient 
solidity  and  firmness  to  permit  of  'bemg  mounted  in  Canada 
balsam,  at  the  end  of  the  process,  without  firacture. 

The  Lagenida  do  not  appear  to  subsist  where  they  are  un- 
able to  produce  their  normal  hyaline  shell :  no  examples  have 
been  met  with  in  the  gatherings  farthest  removed  from  the 
sea ;  and  in  the  other  localities  they  do  not  differ  from  marine 
specimens. 

Of  the  Olohtgennida  only  two  species  require  comment.  A 
chitinous  spherical  test,  brown  in  colour^  but  otherwise  very 
closely  resembling  Orbulina  univeraay  is  not  unfrequently 
found  in  brackish  pools.  The  occasional  specimens  of  Orbu- 
lina met  with  in  the  littoral  and  laminarian  zones  are  com- 
monly thin-shelled  and  dark-coloured ;  and  it  has  more  than 
once  occurred  to  us  whether  these  brackish  organisms,  which 
have  been  set  down  as  belonging  to  the  genus  Oromia^  might 
be  the  representatives  of  the  normally  calcareous  species. 
Such  an  explanation  seems  the  more  possible  from  the  fact 
that  small  examples  of  Olobigerinay  a  genus  almost  invariably 
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associated  in  deep  water  with  OrbuUna^  are  not  nnfrequent  in 
onr  brackish  gatherings. 

iZotoJta^eccortV  exhibits  modifications  of  somewhat  different 
nature ;  but,  as  they  are  morphological  rather  than  structural^ 
their  description  may  be  left  to  a  subsequent  page. 

The  Nummulinida.  with  higher  organization,  present  no 
change  under  brackisn  conditions,  beyond  the  thinning  of  the 
shell-wall  and  occasional  tendency  to  wild  growth.  It  is  at 
first  sight  singular  that,  whilst  the  feebler  species  PolystomeUa 
striatopunctata  and  Jyoniontna  depressula  are  everjrwhere 
abundant  in  estuarian  pools,  not  even  a  straggling  specmien  of 
the  typical  Polystornella  crispa  has  ever  been  met  with,  al- 
though it  is  one  of  the  commonest  of  our  marine  species.  The 
characters  of  the  shell  afford  a  probable  explanation :  for  the 
thickening  of  the  shell-wall  and  the  formation  of  sutural  ridges 
and  spinous  processes  a  larger  supply  of  mineral  constituents 
than  can  be  derived  from  brackish  water  may  be  supposed  to 
be  essential.  In  the  two  common  brackish  species  the  test 
becomes  thinner  and  more  delicate  rfs  the  proportion  of  saline 
matter  diminishes,  and  often  assumes  a  pale-green  colour  in 
the  grassy  pools  which  receive  land-drainage  and  have  only 
occasional  communication  with  the  sea. 

The  importance  of  these  facts  consists  chiefly  in  the  light 
they  seem  to  cast  upon  the  relation  between  some  of  the  ma- 
rine and  freshwater  groups  of  Protozoa.  The  physical  and 
chemical  characters  of  the  investment  appear  from  them  to  be, 
zoologically  speaking,  of  limited  value,  and  are  not  applicable 
always  even  to  the  whole  of  the  specimens  within  tne  limits 
of  a  species.  It  has  been  shown,  we  think,  beyond  doubt  that 
varieties  of  a  normally  compact  and  porcellaneous  type  like 
Mtliola  may  secrete  a  carapace  as  chitinous  as  Grromia  itself, 
when  living  for  a  succession  of  generations  imder  circum- 
stances which  render  the  supply  of  calcareous  material  insuflS- 
cient  for  the  purpose  of  shell-building,  and  that  a  corresponding 
adaptation  to  altered  life-conditions  takes  place  in  the  normally 
rough  and  cemented  tests  of  the  LituoUaa.  The  probability 
of  similar  modifications  in  the  higher  groups,  such  as  that 
hinted  at  with  reference  to  the  Olobigerinidaj  need  not  be  in- 
sisted upon.  The  test  in  Difflugia  presents  no  character  that 
we  know  of  to  distinguish  it  from  a  single-chambered  Lituolcu 
How  far  the  extension  of  the  sarcode  beyond  the  carapace,  or 
its  subdivision  in  the  pseudopodia,  yields  a  more  stable  basis 
for  zoological  classification,  assuming  its  organization  to  be 
equally  simple  in  the  marine  and  freshwater  testaceous  groups 
(of  course  excluding  the  Polycystina),  is  a  question  upon  which 
we  are  not  yet  prepared  to  enter. 
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Some  genera  of  Rhizopoda  are  regarded  as  calcareous  or 
arenaceous,  and  proper  to  the  sea  {Foraminifera)^  others  as 
chitinous  or  arenaceous,  and  pertaining  chiefly  to  fresh  water 
( Oromia  and  Difflugia) ;  the  evidence  afforded  by  specimens 
obtained  xmder  intermediate  (brackish)  conditions  mdicates 
the  problem,  whether  gradual  modification  of  external  circum" 
stances  J  with  a  large  allowance  of  ^me,  may  not  be  held  to 
account  for  many  characters  supposed  to  be  of  generic  or  even 
ordinal  importance. 

The  Table  representing  the  distribution  of  Foraminifera 
differs  in  several  important  particulars  from  that  relating  to 
the  Ostracoda  (pp.  27-33),  and  has  been  compiled  with  the 
intention  of  including  as  far  as  possible  what  is  known  of  the 
occurrence  of  this  class  of  Rhizopoda  in  brackish  water,  rather 
than  their  relation  to  tidal  rivers  exclusively.  Some  of  the 
gatherings  rich  in  Entomostraca  contained  no  Foraminifera ; 
of  others  record  was  kept  of  Ostracoda  only  :  hence  the  omis- 
sion of  several  columns  which  appear  in  the  previous  table. 
The  converse  is  also  true ;  and  collections  of  Foraminifera 
from  several  additional  brackish  localities  have  been  collated, 
in  order  to  render  the  synopsis  as  comprehensive  as  circum- 
stances admit. 

Of  Group  I.,  pertaining  to  river-estuaries  of  England  and 
Scotland,  the  following  columns  are  omitted : — D,  Warn  Bum; 
I,  River  Ouse  at  Goole ;  J,  River  Humber ;  K,  River  Deben ; 
L,  River  Stour :  M,  River  Thames  ;  and  N,  Fowey  Harbour. 
Of  Groups  II.  GL  III.,  referring  to  the  English  Fen-district  and 
Holland,  the  following  are  wanting  : — P,  Whittlesea  Dyke ; 
X,  Ormesby  Broad ;  z,  Lake  Lothing ;  C  c.  River  Ouse,  Nor- 
folk ;  E  6,  River  Maas.  It  is  to  be  regretted  that  the  Whittle- 
sea-Dyke  gathering  has  been  mislaid,  as  it  contained  a  pre- 

Smderance  of  Foraminifera.     The  material  from  Ormesby 
road  contained  a  considerable  number  of  DiffiugicBj  but  no 
other  Rhizopoda. 

In  the  Table  of  Foraminifera  the  letters  heading  the  colunms 
correspond  with  those  used  for  the  same  localities  in  that  de- 
voted to  the  Ostracoda,  and  the  additional  columns  are  referred 
to  bv  numbers  (1  to  15).  A  few  brief  memoranda  concerning 
the  localities  not  previously  described  are  necessary  to  com- 
plete our  topograpnical  notes. 

1.  River  Tay^  near  Errol. — A  gathering  taken  south  of 
Errol,  between  the  river  and  the  gamekeeper's  house,  in  soft 
muddy  gullies  and  lagoons.     The  shore  for  a  considerable 
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distance  at  this  place  is  made  up  of  reedy  ground  traversed  by- 
channels  interspersed  with  pools  covered  by  the  tide  at  high 
water, 

2.  Frith  of  Forth. — This  material  was  dredged  in  three  to 
four  fathoms,  twenty  yards  or  so  from  the  pier  at  Bo'ness.  It 
was  a  soft  slimy  mud,  the  water  being  brackish,  but  not 
strikindy  so.  That  the  Rhizopodal  fauna  presents  a  closer 
approximation  to  that  of  the  laminarian  zone  than  most  of  the 
localities  investigated,  is  readily  explained  by  the  wide  com- 
munication with  the  open  sea. 

3.  Seaton  Sluice. — A  sort  of  harbour  at  the  dibouchement  of 
the  Seaton  Bum,  about  six  miles  north  of  the  Tyne.  The 
Bhizopoda  were  all  of  the  conmioner  brackish  type. 

4.  Jarrow  Slake. — A  large  muddy  expanse  on  the  south 
side  of  the  estuary  of  the  Tyne,  within  a  couple  of  miles  of 
the  sea.  At  low  water  the  whole  tract  is  left  exposed,  except 
the  freshwater  channel  of  a  small  tributary  stream  (tbe  Don), 
which  flows  through  it  to  its  junction  with  the  river.  Samples 
of  soft  mud  from  various  pomts  of  the  surface  left  uncovered 
at  low  tide  were  collected  for  us  by  our  friend  Mr.  Drewett 
Drewett  of  Jarrow  Hall.  Their  examination  only  yielded 
specimens  of  four  of  the  commoner  brackish  species. 

6.  Hylton  Dene. — On  the  north  bank  of  the  river  Wear, 
about  two  miles  above  Simderland*.  Several  gatherings  were 
made  among  the  grassy  pools,  which  have  only  occasional 
communication  with  marine  water.  The  water  in  some  cases 
showed  only  one  per  cent,  of  saline  constituents. 

6.  Harti^ool  Slake. — A  muddy  expanse  between  Hartle- 
pool and  West  Hartlepool,  running  inland  some  distance  and 
receiving  the  freshwater  mrainage  of  one  or  two  rivulets,  but 
covered  by  the  sea  at  high  tide.  Our  gathering,  which  was 
from  some  old  mud,  probably  does  not  represent  exhaustively 
the  Bhizopoda  of  the  locally. 

7.  River  Tees  near  Middleshro\ — ^The  wide  outspread 
estuary  of  the  Tees  is  to  a  great  extent  a  muddy  flat  at  low 
tide.  Somewhat  removed  from  the  bed  of  the  river,  on  either 
side,  are  a  succession  of  grassy  pools  and  ditches,  all  more  or 
less  brackish.  The  material  examined  was  obtained  from 
situations  of  this  sort  on  the  south  side. 

8.  River  Exe^  Devonshire. — From  the  gravelly  stony  river 
margin  near  Lympston,  halfway  between  Exeter  and  Exmouth, 
near  low-water  mark  (an  exposed  situation,  too  much  affectea 
by  the  wash  of  the  tide  for  minute  and  delicate  organisms,  and 

*  For  a  detailed  accoiint  of  the  zoology  of  this  interesting  locality,  see 
Trans.  Tyneside  Nat  Field-Club,  vol.  vi.  p.  95. 
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presenting  a  correspondingly  meagre  fauna)  ^  a  few  Ostracoda 
were  noticed  of  the  following  species : — 

Cytheie  porcellanea,  Brady.       I  Paradozostoma  Fischeri,  O,  0. 8ar$. 
castanea,  O,  O,  Sars,  \ hibemicum  P,  Brady, 

9.  Estuary  of  the  Iitbble.—We  are  indebted  to  Mr.  E.  C. 
Davison  for  a  sounding  from  this  locality.  It  consisted  of 
fine  sand ;  and  though  the  quantity  was  very  small,  it  con- 
tained microzoa  of  considerable  interest.  The  only  specimen 
of  Uvigertna  irregularis  that  has  been  found  on  the  west  coast 
occurred  in  it. 

In  the  second  ffroup,  which  is  confined  to  the  Fen  area,  no 
additional  localities  are  included  in  the  table. 

The  third  group  is  somewhat  miscellaneous,  and  is  almost 
entirely  new.  It  consists  chiefly  of  the  results  of  collecting 
on  the  west  of  Scotland.  The  Scheldt  gathering  and  one 
from  the  west  of  Ireland  are,  to  save  ftirther  division,  placed 
in  the  same  set. 

10  &  11.  Loch-in-Daal  and  Loch  Chunard.  The  former 
locality  is  the  large  bay  facing  southwaids,  the  latter  the 
smaller  inlet  opemng  northwards  in  the  island  of  Islay.  In 
both  of  these  a  large  marshy  tract  extends  inland,  portions  of 
which  are  only  covered  at  me  highest  tides ;  ana  we  are  in- 
debted to  Mr.  II.  Y.  Green  for  parcels  of  mud  obtained  from  the 
grassy  pools  above  the  ordinary  high-water  marks.  Though 
differmg  considerably,  both  gatherings  are  eminently  brackish; 
that  from  Loch  Grunard  containea  the  only  specimen  of 
Trochammina  squamata  we  have  yet  met  with  xmder  such 
conditions — indeed,  with  the  exception  of  rare  examples  from 
deeper  water  among  the  Hebrides,  the  only  one  hitherto  found 
on  the  British  coast. 

12.  Portree  Harbour^  Isle  of  Skye. — Sandy  mud  obtained 
near  the  point  where  a  small  stream  empties  itself  into  the  sea, 
a  little  above  high-water  mark.  For  this  material  we  are  in- 
debted to  Mr.  Joseph  Wright,  of  the  Newcastle  Museum. 

13.  Loch  CHlp. — ^A  garnering  procured  from  a  small  bum 
at  a  point  only  reached  by  the  sea  for  a  short  time  at  high 
water.  The  bottom  was  mud  and  small  gravel,  deeply  co- 
loured with  ferruginous  deposit.  The  number  of  species  very 
limited. 

14.  Westportj  Ireland. — From  a  brackish  pond  subject  to 
the  tide,  but  never  left  dry;  depth,  two  to  three  fathoms; 
bottom,  sandy  gravel;  the  water  in  some  de^ee  brackish, 
from  the  influx  of  a  small  stream.  The  fauna  indicates  more 
nearly  marine  conditions  than  most  of  those  included  in  the 
Table,  and  is  remarkable  from  containing  specimens  of  Ver- 
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neuilina  spinulosa — its  first  recorded  occurrence  on  the  British 
coast. 

15.  In  a  separate  division  a  summary  of  the  results  of 
Messrs.  Parker  and  Jones's  researches  on  the  Foraminifera  of 
the  clay  underlying  the  peat  in  the  Fen  district  is  given,  in 
order  to  facilitate  tne  comparison  of  the  prehistoric  fauna  of 
this  interesting  area  with  that  at  present  existing.  It  is  com- 
piled from  four  columns  in  their  "Table  of  the  North-Atlantic 
and  Arctic  Foraminifera,  with  their  Distribution  in  other 
Seas  "  (Phil.  Trans,  vol.  civ.  p.  422,  table  vii.),  headed  re- 
spectively as  follows : — 

"  1.  SvbrecenU   Peterborough  Feuy  one  mile  from  its  western 

boundary  (sandy  clay). 
"  2.  Subrecent,   Peterborotigh  Fen^  two  miles  from  its  western 

boundary  {sandy  clay). 
"3.  Svhrecent  {clay).     Boston j  Lincolnshire. 
"4.  Subrecent  {clay).     Wisbeachj  Cambridgeshire  {VaUey  of 

the  Nene)'' 

Setting  aside  the  last  column,  which  need  not  affect  general 
considerations,  the  groups  into  which  the  Table  is  divided  have 
a  purely  geographical  basis.  Reference  to  physical  conditions, 
such  as  depth,  proportionate  admixture  of  fresh  water,  proxi- 
mity to  the  open  sea,  and  the  nature  of  the  bottom,  would  give 
a  somewhat  different  classification,  and  one  bearing  more 
closely  upon  zoological  relations. 

So  divided,  a  first  series  would  embrace  those  localities  in 
which,  either  owing  to  wide  and  easy  communication  with  the 
ocean  or  a  relatively  small  influx  of  fresh  water,  the  Rhizopod 
fauna  approximates  in  some  degree  to  that  of  the  littoral  and 
laminanan  zones.  Seven  of  the  columns  might  be  comprised 
under  this  head,  viz. : — B,  Montrose  Basin ;  c,  Budle  Baj ; 
E,  River  Aln;  a.  River  Wansbeck ;  H,  River  Blyth;  2,  Frith 
of  Forth ;  and,  14,  Westport,  Ireland.  Columns  9,  River 
Ribble,  and  D  a.  River  Scheldt,  probably  belong  to  the  same 
series;  but  a  aeficiency  of  material  for  examination  leaves 
some  uncertainty  with  respect  to  them.  The  presence  of  Quin- 
queloculinafcsca,  Trochammina  injlata^  and  Rotalia  Beccariij 
and  the  abundance  of  Polystomella  striatopunctata  and  Nonio^ 
nina  depressula^  may  be  accepted  as  the  most  characteristic 
indication  of  the  constant  admixture  of  fresh  water ;  and  three 
of  these  seven  localities,  notwithstanding  their  marine  affini- 
ties, answer  in  every  particular  to  this  test.  In  four  of  them 
Quinqy^loculina  fusca  gives  place  to  stronger  marine  species  j 
and  in  one,  Trochammina  injlata  is  replaced  by  Lituola  cana- 
riensis.   On  the  other  hand,  the  series  presents  a  large  number 
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of  additional  species,  which  may  be  regarded  as  ^^semi- 
brackish" — in  other  words,  such  as  will  tolerate  in  a  limited 
degree  brackish  conditions,  whilst  normally  marine  in  their 
habit.  The  most  conspicuous  of  these  belong  to  the  genera 
Loffena  (of  which  almost  every  British  variety  occurs).  Bull-- 
minaj  Bolivina,  Btscorbina^  Truncatulina^  and  Patellina. 
Reference  to  the  Table  will  extend  the  category,  and  show  the 
particular  forms  which  occur. 

A  second  series  would  comprise  those  areas  which  are  fur- 
ther removed  from  marine  influence,  either  by  greater  distance 
from  the  coast-line  or  other  circumstances  of  position.  This 
would  include  the  gatherings  made  higher  up  river-estuaries, 
the  "  salt  grass  "  of  estuarian  marshes,  and  the  pools  of  swampy 
groimd  only  covered  by  the  sea  at  exceptionally  high  tides. 
Such  situations  are  represented  by  thirteen  columns,  viz. : — 
A,  River  Clyde;  P,  River  Coquet,  at  Warkworth  Hermitage; 
1,  River  Tay,  at  Errol;  3,  Seaton  Sluice;  4,  Jarrow  Slake ; 
6,  River  Wear  at  Hylton  Dene ;  6,  Hartlepool  Slake ;  7,  River 
Tees,  near  Middlesborough ;  8,  River  Exe,  near  Lympston, 
and  the  four  Western  Scottish  gatherings,  10,  11,  12,  and  13. 
Situations  of  this  sort  are  characterized  by  the  presence  gene- 
rally of  the  five  species  before  named,  with  the  occasional  ad- 
dition of  certain  other  forms — ^notably  Quinqtteloculina  semi- 
nulum.  Q.  subrotanda^  Littiola  cananensis,  and  Truncatulina 
hbatuta. 

A  third  series  would  embrace  the  Fen  localities,  which, 
zoologically  as  well  as  geographically,  stand  by  themselves, 
the  fauna  consisting,  as  already  stated,  of  the  species  which 
have  survived  the  gradual  change  in  the  surface-contour  of 
that  district. 

Testaceous  Rhizopoda  of  the  lower  types  are  often  so  perish- 
able in  their  nature  that  the  investments  of  many  are  destroyed 
or  their  characters  obliterated  by  the  mere  process  of  washing 
and  drying  the  muddy  material  in  which  they  live.  As  most  of 
the  examinations  were  necessarily  made  on  material  so  treated, 
there  is  little  to  offer  with  respect  to  the  organisms  stand- 
ing immediately  lower  in  the  scale ;  but  as  their  relation  to 
the  Foraminifera  is  very  intimate,  a  mere  enumeration  of  those 
which  have  been  noticed  and  the  localities  in  which  they  were 
taken  will  tend  to  general  completeness.  This  unfortunately 
cannot  be  extended  b^ond  the  Bifflufftce.  Dr.  Wallich's  ex- 
cellent plate  (Ann.  &  Mag.  Nat.  Hist,  sen  3.  vol.  xiii.  pi.  16) 
March  1864)  will  be  a  convenient  basis  of  reference. 

The  typical  Biffbigia  pyrifbrmis  of  Carter  (Ann.  vol.  xiii. 
pi.  1.  fig.  1,  Jan.  1864 ;  WaUich,  he.  cit.  figs.  9,  10)  is  bv  far 
the  commonest  form.     It  was  foimd  in  the  Coquet,  the  Wans- 
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beck,  the  Tay,  the  dykes  on  the  site  of  Whittlesea  Mere,  the 
river  Cam  at  Ely,  in  Barton  Broad,  Ormesby  Broad,  Somerton 
Broad,  Horsey  Mere,  and  Hickling  Broad,  In  Ormesby 
Broad  it  was  the  only  Rhizopod  discovered,  no  Foraminifera 
being  present  in  the  gathering. 

Dimugia  mitriformis^  the  lonff  form  {loc.  cit.  fig.  12)  was 
found  in  the  Coquet,  the  single-homed  variety  (fig.  7)  in  the 
same  gathering  and  in  the  river  Cam  at  Ely,  and  the  two- 
homed  variety  (fig.  8)  in  the  latter  locality  only. 

Diffltigia  arcelUi  (tigs.  34-38)  occurred  in  the  river  Blyth 
and  in  Whittlesea  Dvkes. 

Difflugia  ghbularts  (fig.  21),  somewhat  doubtful  specimens 
in  Whittlesea  Dykes  and  in  the  river  Cam  at  Ely. 

One  or  two  specimens  of  another  organism,  apparently 
closely  allied  to  Difflugiaj  were  foimd  in  Whittlesea  Mere. 
Our  friend  Mr.  H.  J.  Carter,  F.R.S.,  who  has  kindly  examined 
the  mountings  pertaining  to  this  division  of  the  subject,  fails 
to  recognize  it  as  a  known  species.  The  test  is  globular,  with 
a  narrow,  much  curved  necK,  as  long  as  the  diameter  of  the 
body,  rismg  abmptlv  from  the  periphery.  In  texture  it  ap- 
pears to  be  completely  mineralized  (calcareous  ?) ;  the  surface 
IS  white,  and  scarcely  rougher  than  is  often  seen  in  Foramini- 
fera of  some  of  the  normally  hyaline  genera.  In  general  form 
it  is  not  altogether  unlike  Dr.  Wallich's  figures  of  Difflugia 
spiralis  {he.  cit.  figs.  24,  24  a,  25) ;  but  the  neck  is  narrower 
and  longer,  and  the  test,  if  composite,  is  built  on  a  different 
plan,  and  with  much  more  finely  divided  materials. 

The  following  is  a  detailed  synopsis  of  the  Foraminifera  :— 

Comuspirafoliaceaj  Philippi,  sp. 
Orbia  foUaceus,  Philippi  (1844),  Enum.  MolL  Sicil.  voL  ii.  p.  147,  pi.  24, 
fig.  26. 

Very  rare.  The  only  satisfactory  specimens  are  from  two 
Northumbrian  localities,  Budle  Bay  and  the  Blyth  estuary. 
A  single  imperfect  shell,  obtained  from  the  Montrose  Basin, 
much  resembles  this  species,  but  may  have  belonged  to  an 
annelid. 

Biloculina  ringensy  Lamarck,  sp. 
MOioUtea  rmgensy  Lamarck  (1804),  Ann.  Mus.  vol.  v,  p.  851,  voL  ix, 

pL  17.  fig.  1. 

The  "Biloculine"  MiliolcB^  so  common  in  really  marine 
situations  at  any  part  of  our  coast,  are  comparatively  scarce 
where  any  admixture  of  fresh  water  occurs.  The  subtype  B. 
ringens  has  been  found  only  in  the  Montrose  Basin,  which,  as 
has  been  pointed  out,  is  one  of  the  least-brackish  areas  ad- 
mitted into  our  Tabic. 
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Biloculina  elongcUaj  D'Orbiguy. 

BSocuUna  elongata,  DVthignj  (1826),  Ann*  Sci.  Nat.  vol.  Tii.  p.  298. 
no.  4 

Estuaries  of  the  Wansbeck  and  Blyth,  and  in  the  river  Bure 
at  Yarmouth ;  in  all  cases  rare. 

Biloculina  depressay  D'Orbigny. 

Biloculina  depressa,  D*Orbigny  (1826),  Ann.  ScL  Nat  voL  rii.  p.  208.  no.  1, 
ModMe  no.  91. 

The  compressed,  carinate,  feebler  form  of  Biloculina  occurs 
sparingly  in  four  out  of  our  five  Northumbrian  gatherings ; 
elsewhere  it  has  not  been  met  with. 

Spiroloculina  limbatay  D'Orbigny. 

Spiroloculina  Umbata^  D'Orbigny  (1826\  Ann.  Sci.  Nat  voL  vii.  n.  299. 
no.  9 ;  Soldani,  Testaceographia,  yoL  ill.  p.  229,  pi.  154.  fiig.  M,  and 
pL  155.  fig.  n. 

Budle  Bay  and  Blyth ;  rare. 

Trihculina  trigonulaj  Lamarck,  sp. 

MiUoUtes  trigonulay  Lamarck  (1804),  Ann.  Mus.  yoL  v.  p.  351.  no.  8 ; 
(1822)  AniuL  s.  Vert.  vol.  vii.  p.  612.  no.  3. 

The  "  Triloculine  "  Miliolm  foimd  in  brackish  water  belong 
almost  exclusively  to  the  elongate  emaciated  variety  {T,  oh- 
hnga) ;  nevertheless  one  or  two  well-grown  specimens  of  the 
subtype  have  been  met  with  in  Breydon  Water,  as  well  as  the 
weater  form. 

Trihculina  oblonga,  Montagu,  sp. 
Vermicuhm  dblongunxy  Montagu  (1803),  Test  Brit.  p.  522,  pL  14.  fig.  9. 

There  is  no  real  boundary-line  between  TViloculina  and 
Quinqueloculina ;  and  many  specimens  assigned  to  T.  oblonga 
might  with  almost  equal  reason  be  placed  in  the  latter  genus. 

Moderately  common  in  Montrose  Basin,  the  Wansbeck 
estuary,  and  Breyden  Water ;  rare  in  Budle  feay,  the  Aln,  the 
Bure,  and  at  Westport. 

Quinqueloculina  semintdumy  Linn^,  sp. 
Serjmla  semimdum,  Uim4  (1767),  Sjst.  Nat  12th  ed.  p.  1264.  no.  791. 

The  central  type  around  which  the  whole  of  the  MUiolce 
may  be  grouped,  and  one  of  the  commonest  and  most  widely 
distributed,  especially  in  shallow  water,  is  not  unfrequent 
amongst  brackish  microzoa.  Keference  to  the  Table  will  show 
that  it  has  been  found  in  the  same  number  of  localities  as  the 
essentially  brackish  variety.  Q.  fUscai  but  in  comparative 
abundance  of  specimens  the  latter  greatly  preponderates.   The 
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examples  of  Q.  semtnulum  from  subsaline  sources  are  generally 
small  and  thin-shelled ;  and  they  show  a  tendency  to  ran  into 
outspread  varieties,  such  as  Q.  subrotunda. 

QmnquelocuUna  avhrotunda^  Montagu,  sp. 
Vermicuhan  subrottmdum,  Montagu  (1803),  Testacea  Britannica,  p.  521. 

Especially  common  in  the  Northumbrian  gatherings ;  occurs 
also  m  the  dykes  on  the  site  of  Whittlesea  Mere  and  in  the 
river  Bure  at  Yarmouth,  but  not  observed  in  the  "broads"  or 
elsewhere  in  the  fen-waters. 

Quinqueloculina  Candeianaj  D'Orb.     PI.  XI.  figs.  1  a,  i, 

Qtdnqueloculina  Candeiana,  D'Orb.  (1840),  Foram.  Cuba,  p.  170,  pi.  12. 
figa.  24-26. 

A  beautiful  Miliola  which  was  found  in  the  river  Cam  at 
Ely  resembles  the  Quinqueloculina  Candeiana  of  D'Orbigny 
more  nearl;^  than  any  other  figured  species ;  and  though  some 
points  of  difference  may  be  detected,  they  are  not  of  sufficient 
importance  to  justify  varietal  separation,  at  any  rate  on  the 
basis  of  a  single  individual.  The  Fen  specimen  is  more  out- 
spread than  D'Orbigny's  figure ;  the  margin  is  expanded  into 
a  wide,  delicately  thin  carina,  and  the  exposed  edges  of  the 
inner  chambers  are  acute.  Our  friend  Prof.  Rupert  Jones 
recognizes  our  figures  from  their  resemblance  to  a  fossil  speci-* 
men  found  by  him  some  years  ago,  and  referred  provisionally 
to  this  species. 

Too  little  importance  can  hardly  be  attached  to  the  minute 
morphological  variations  of  the  Miltoke^  as  specimens  pertain- 
ing to  the  group  are  to  be  found  presenting  every  possible 
modification  of  contour  and  relation  of  parts  consistent  with  a 
certain  general  plan  of  growth.  The  peculiarities  of  the  pre- 
sent specimen,  though  noteworthv,  are  quite  within  what  may 
be  regarded  as  the  specific  limits  of  Quinqueloculina  semi" 
nulum. 

Quinqueloculina  fusca^  n.  sp.     PL  XI.  figs.  2  a-c, 

Qmnqueloctdina   agglutinansj   H.  B.  Brady  (1865),    Nat.  Hist   Trans. 
Northumb.  and  Durham,  toI.  i.  pp.  87,  95. 

A  very  variable  Milioline  Foraminifer,  generally  Quinque- 
loculine  in  the  arrangement  of  its  chambers,  but  often  ap- 
proaching Spiroloculinay  on  the  one  hand,  in  large  outspread 
examples,  whilst,  on  the  other,  starved  individuals  are  some- 
times definitely  Triloculine.  Its  distinctive  characters  may 
be  stated  as  imder : — 

Test  composite,  only  slightly  calcareous,  usually  formed  of 
sand-grains  imperfectly  cemented  upon  or  imbedded  in  a 
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chitinons,  almost  membranous  basis.  Colour  variable, 
usually  brown.  Aperture  large  and  conspicuous,  equal  in 
size  to  the  transverse  section  of  the  terminal  chamber,  with 
which  it  corresponds  in  form.     Length  ^V  iiicli- 

In  the  "  Catalogue  of  the  Recent  Foraminifera  of  Northum- 
berland and  Durham  "  [loc,  ciL)  some  specimens  of  this  spe- 
cies, found  at  Hylton  Dene,  were  described  as  "  a  feeole 
variety  of  Qutnqueloculinay  in  which  the  normal,  white,  porcel- 
laneous shell  is  replaced  hj  a  composite  test  composed  of  arena- 
ceous particles  imbedded  in  a  chitinous  matrix,  with  but  little 
calcareous  matter ;"  and  they  are  there  referred  to  Q.  agcflu- 
tinansy  D'Orb.  Subsequent  examination  of  specimens,  obtained 
from  many  different  localities,  of  the  species  originally  de- 
scribed by  D'Orbigny  under  tnat  name  nave  led  to  the  con- 
viction that  the  variety  so  common  in  brackish  water  is  quite 
distinct  from  it 

Q.  agglutinans  resembles  the  type  Q.  seminulum  in  general 
form,  in  septation,  and  with  respect  to  its  aperture ;  it  has  a 
large,  bold,  thick-walled  shell,  and,  so  far  as  our  own  coast  is 
concerned,  is  only  found  in  its  deeper  waters.  The  surface  of 
the  shell  is  rough ;  and  the  constituent  sand-grains  are  of  ap- 
preciable size,  and  often  prominent.  It  appears  to  have  a  sort 
of  selective  power  with  respect  to  the  material  used  in  the  con- 
struction of  the  test,  dependent  possibly  on  some  physical 
peculiarity  of  surface  in  the  sand-grains  themselves ;  for  spe- 
cimens completely  soluble  in  hydrochloric  acid  have  been 
found  in  sand  containing  only  a  small  percentage  of  calcareous 
matter.  Under  any  circumstances,  acetic  or  hydrochloric 
acids  completely  dismtegrate,  even  when  they  do  not  entirely 
dissolve,  the  shell. 

In  contrast  to  these  characters,  the  present  species,  ^twjt*6- 
locuUna  Jusca.  is  very  indefinite  in  form  and  septation.  Our 
drawing  (PI.  XI.  figs.  2  o-o)  represents  the  appearance  of  some 
of  the  best-developed  specimens;  but  a  large  proportion  of 
those  met  with  in  any  brackish  gathering  run  into  tne  feebler 
Milioline  forms,  often  elongate  and  narrow,  sometimes  out- 
spread and  thin,  according  to  their  tendency  towards  Trilocti- 
hna  on  the  one  hand  or  Spiroloculina  on  the  other.  The  test 
itself  is  always  coloured,  usually  brownish,  slightly  rouffh 
externally,  and  thin-walled.  Its  structure  has  baen  alreaay 
alluded  to  (p.  276).  Plate  XI.  fig.  3  a  represents  a  piece  of 
the  test  mounted  in  Canada  balsam  and  viewed  by  transmitted 
light  under  a  power  of  200  diameters ;  b  is  another  portion, 
decalcified  by  means  of  strong  acid,  and  mounted  in  tne  same 
way.     These  drawings  have  been  made  to  show  to  how  small 
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an  extent  calcareous  or  earthy  constituents  are  concerned  in 
its  formation. 

Qutnqueloculina  fasca  is  by  far  the  commonest  of  the 
brackish  MilioloB ;  and  reference  to  the  Table  will  show  how 
exclusively  it  affects  brackish  localities.  In  the  columns  de- 
voted to  the  areas  least  affected  by  the  influx  of  fresh  water 
(such  as  Montrose  Basin,  Budle  Bay,  the  estuaries  of  the 
Blyth,  Forth,  and  Ribble)  it  is  comparatively  absent.  In 
those  representine  the  Fen  district  it  is  also  wanting,  except 
in  Hicklmg  Broad  and  the  river  Bure.  But  in  the  estuarian 
poob  of  Northumberland  and  Durham  generally  it  is  quite 
common,  and  in  the  brackish  shallows  of  the  lochs  on  the  west 
of  Scotland  it  is  invariably  to  be  found.  In  the  Westport 
gathering  (Clew  Bay)  it  is  abundant 

QuinqudocuUna  secans^  D'Orbigny, 

QmnqudocuUtM  secam,  D*Orb.(1826),  Ann.  Sci.  Nat  vol.  vii.  p.  303.  no.  43, 
ModMe  no.  96. 

Rare  in  brackish  water ;  found  with  other  marine  species 
at  Budle  Bav,  in  the  Wansbeck,  and  in  the  Blyth :  one  or  two 
specimens  also  from  Hartlepool  Slake. 

Qutnqueloculina  bicomis,  Walker  &  Jacob,  sp. 

Sermda  hicomis,  Walker  &  Jacob  (Jide  EanmacHer)  (1798),  Adams's 
Essays  on  the  Microscope,  2nd  ed.  p.  633^  pi.  14.  fig.  2. 

Observed  only  in  Budle  Bay.  It  is  a  common  marine  spe- 
cies on  the  Northumberland  coast. 

Trochammina  squaTnata^  Parker  &  Jones.     PI.  XI.  fig.  4. 

Trochammma  squamatay  Parker  &  Jones  (1861),  Quart  Joum.  GeoL  Soc. 
vol.  xvi.  p.  304.  no.  88. 

The  typical  Trochammina  squamata  is  almost  unknown  as 
a  recent  feritish  species,  one  or  two  specimens  from  Mr.  Jef- 
freys's  Hebrides  dredgings  in  1866*  beinjg  the  only  previous 
instance  of  its  occurrence  in  our  seas.  The  shell  figured  at 
PL  XI.  fig.  4  was  also  found  in  a  Hebrides  locality  (Loch 
Grunard,  Islay),  but  in  brackish  water  and  associated  with 
Quinqueloculina  Jusca  and  other  microzoa  of  similar  habit. 
It  has  the  characteristic,  brown,  rough,  scale-like  test,  with 
irregular  surface  and  very  obscure  septation.  The  terminal 
portion  of  the  spire  is  somewhat  broken,  as  shown  in  the 
figure. 

•  See  "Notes  on  the  Rhizopodal  Fauna  of  the  Hebrides,"  Brit  Assoc. 
Report,  1866,  (Transactions)  p.  69. 
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Trochammina  inflaiaj  Montagu,  sp. 

Natuaus  mflatmy  Montagu  (1808),  SuppL  Testacea  Britannica^  p.  81, 

pL  18.  iig.  3. 
BotaUna  injlata.  Williamson  (1858 ),  Rec.  For.  Gt  Brit  -p.  60.  pi.  4.  figs. 

This  species  has  been  carefully  studied  by  Messrs.  Parker 
and  Jones  from  specimens  washed  out  of  the  clay  which  un- 
derlies the  peat  in  the  Fen  district  near  Peterborough.  The 
organic  remains  contained  in  this  deposit  can  scarcely  be  re- 
garded as  fossil,  as  little  alteration  nas  taken  place  in  their 
physical  characters,  and  they  represent  probably  the  direct 
ancestry  of  the  living  microzoa  of  the  neighbourmg  brackish 
waters.  As  the  distance  has  increased  between  the  inland 
fen  area  and  the  open  sea,  and  the  fen- waters  have  become  in 
consequence  less  saline,  the  present  species,  amongst  others, 
has  grown  correspondingly  less  common,  and  its  distribution 
limited  to  a  few  localities  most  favourable  to  its  habit. 

Trochammina  injlata  is  alike  variable  in  its  external  con- 
tour and  appearance  and  its  choice  of  a  habitat.  The  speci- 
mens originally  described  by  Col.  Montagu  were  from  the 
Devonshire  coast.  Prof.  Williamson's  from  Mr.  Barlee's  and 
Mr.  Jeffreys's  dredgings  at  various  points  around  the  British 
Isles ;  but  whibt  the  species  is  extremely  rare  in  these  dredged 
sands,  it  is  one  of  those  most  commonly  met  with  in  the  mud 
of  shallow  lagoons. 

The  deep-water  (marine)  specimens  in  our  possession  differ 
somewhat  from  the  brackish  type ;  they  are  smaller,  thicker 
in  proportion,  have  fewer  chambers  in  each  whorl,  and  show 
deep  constrictions  at  the  septa,  especially  in  the  under  surface. 
Specimens  with  these  characters  were  obtained  from  depths  of 
fifty  fathoms  and  upwards  at  two  or  three  points  on  the  west 
coast  of  Scotland.  We  have  no  record  of  its  occurrence  in 
the  coralline  or  the  laminarian  zone,  though  it  can  scarcely  be 
supposed  to  cease  entirely  in  intermediate  depths. 

Professor  Williamson  s  figures  [he.  cit.)  represent  excel- 
lently what  may  be  regarded  as  the  typical  form ;  and  corre- 
sponding examples  are  abimdant  in  brackish  pools.  There  is, 
however,  in  adaition.  an  emaciated  variety  not  uncommon  in 
the  same  localities,  oiverging  from  the  type  in  an  exactly  op- 
posite direction  to  the  deep-water  form  just  alluded  to,  and 
presenting  about  equal  morphological  affinity  to  Trochammina 
inflcOa  and  Lituola  canarienais.  A  recent  examination  of  a 
very  large  number  of  Lituoline  Foraminifera  from  various  lo- 
calities and  depths  of  water  on  the  western  shores  of  Scotland 
afibrded  the  clearest  evidence  that  no  truly  specific,  still  less 
generic,  distinction  could  be  drawn  between  ValvuUna  ( F.  co- 
Ann.  &  Mag.  N.  Hist.  Ser.4.   Vol.y\.  19 
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ntca  and  V.  au8tri(xca)y  Trochammina  (T.  aquamata  and  T. 
tn/Kote),  and  Lttuola  {L.  canariensis).  The  series  of  arena- 
ceous Foraminifera  so  brought  together  runs  through  the 
whole  of  the  "  species  "  named  above  in  parentheses,  and  is 
without  a  break ;  indeed  it  may  be  said  that  any  decision  as  to 
the  naming  of  many  of  the  specimens  is  purely  arbitrary.  It 
may  be  admitted  that  Vatvulina  has  normally  only  three 
chambers  in  each  whorl,  and  that  fine  specimens  sometimes 
show  a  perforate  primary  shell  *,  that  many  Trochammince 
have  tests  in  which  the  calcareous  cement  is  largely  in  excess 
of  the  imbedded  sand-grains,  and  that  Ldtuola  in  its  finer  de- 
velopments has  a  coarse,  rou^h,  sandy  investment ;  but  the 
series  adverted  to  yields  specimens  with  complete  admixture 
of  these  supposed  generic  characters  t«  Pending  the  rear- 
rangement of  the  group,  it  has  been  thought  best  to  give  a  sort 
of  varietal  distinction  to  the  complanate  specimens  above 
mentioned ;  and  a  separate  line  is  accorded  to  them,  under  the 
name  Tr.  macrescensy  in  the  Table. 

Little  need  be  added  to  the  particulars  contained  in  the 
Table  respecting  the  distribution  of  Tr,  inflates  It  has  been 
found  in  about  one  half  of  the  localities  searched ;  but,  in  the 
inland  Fen  area,  living  specimens  have  only  been  noted  at  a 
few  points. 

Trochammina  inflata^  var.  macreacens.  PI.  XI.  figs.  5  a-c. 

Characters. — Test  nautiloid,  complanate.     Chambers  nume- 
rous, thin,  concave.     Septal  plane  narrow.     Texture  mem- 

*  Occasional  specimenB  belonging  to  the  genus  Invohdina,  another  sub- 
arenaceous  type  scarcely  separable  from  Trochammina^  but  limited  in  its 
distribution,  so  far  as  at  present  known,  to  rocks  of  the  Carboniferous 
and  Liassic  periods,  show  this  same  character  ^unusual  to  the  LUuolida\ 
a  perforated  primary  shell-wall.  See  Geol.  Mag.  November  1864,  pL  9. 
fig.  6. 

t  Whilst  on  the  subject  of  the  present  arrangement  of  the  arenaceous 
Foraminifera,  I  may  hazard  the  view  that  ldtuola  canariensis  is  in  far  closer 
relationship  with  tne  Trochammina  series  than  with  either  ldtuola  nau- 
tHoidea  or  Z.  scorpiurtis.  There  is  considerable  distinction,  again,  between 
these  two  latter  '^  species."  Lamarck's  typical  form  (X.  nautHotdea),  the 
Hebrides  variety  or  which  Professor  Williamson  figures  well  as  Proteo- 
nina  pseudo^ralis  (Rec.  For.  Gt.  Br.  pL  1.  figs.  2,  §^,  differs  as  much  in 
texture  and  surface  and  in  the  character  and  deposition  of  its  "  cement " 
from  X.  scorpiurus  as  it  does  in  external  form ;  and  as  this  is  equally  true 
when  the  two  occur  together  in  considerable  numbers  in  the  same  nand- 
f ul  of  sand;  their  diverse  characters  can  scarcely  be  the  result  of  external 
conditions. 

It  would  be  premature  to  make  any  material  alteration  in  nomen- 
clature until  the  result  of  Dr.  Carpenter's  researches  on  the  larger  arena- 
ceous Rhizopoda  obtained  in  the  recent  deep-sea  explorations  are  made 
public.    The  subject  is  beyond  the  scope  of  the  present  paper. — ^H.  B.  B. 
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branons^  subarenaceous,  scarcely  calcareous.     Colour  brown. 
Long  diameter  -^  inch. 

That  the  thin  outspread  nautiloid  Trochamminm  which 
abound  in  some  localities  are  the  result  of  depauperating  exter- 
nal influences,  possibly  extended  through  very  man^  genera- 
tions, is  most  probable,  the  only  altematiye  supposition  being 
that  they  are  passage  lorms  between  the  chitinous  and  arena- 
ceous groups  of  Rhizopoda.  Accepting  the  former  view,  the 
difficulty  remains  whetner  the  complanate  specimens  approxi- 
mate most  nearly  to  Ldtuola  canariensis  or  Trochammina  in^ 
flaJta^  if,  indeed,  these  two  are  not  the  same  species.  The  pre- 
ference for  associating  them  with  Tr.  injlata  is  founded  rather 
on  the  extreme  tenuity  of  the  test,  its  membranous  nature,  and 
its  agreement  in  chemical  relations,  than  on  morphological  pe- 
culiarities. Supposing  the  connexion  with  TV.  injlata  to  be 
such  as  has  been  indicated,  there  is  a  manifest  convenience  in 
distinguishing  the  variety  by  name  in  the  same  way  as  the 
starved  conditions  of  other  ffenera  are  recognized.  The  che- 
mical characters  of  the  test  have  been  before  described.  The 
concavity  of  the  individual  chambers  is  due  in  great  degree  to 
the  falling-in  of  the  waUs  from  the  contraction  of  the  sarcode 
in  drying ;  but  in  some  specimens  with  thin  square  edge,  and 
having  a  general  contour  not  unlike  limbate  UperculincBy  ap- 
pearances are  against  the  supposition  that  the  segments  ever 
were  convex. 

Lituola  scorpiuruSy  Montfort,  sp. 

B0Of^  scarpmrwj  Montfort  (1808),  GonchyL  Syst  voL  i.  p.  ddO, 
83e  genre. 

A  single  specimen  only,  and  that  of  the  stunted  form  with 
obscure  septation  which  alone  appears  on  the  east  coast.  It 
was  found  m  the  scarcely  brackish  material  from  the  Forth. 

Lituola  canariensisy  D'Orbigny,  sp. 

Nomonina  canariensis,  D'Orbigny  (1889),  Nat  Hist  GanarieS;  p.  128,  pL  2. 
%8.  83, 84. 

Not  uncommon  in  the  more  marine  localities ;  in  the  areas 
most  influenced  by  the  influx  of  fresh  water  it  often  gives 
place  to  Trochammina  macrescens, 

Lagena  sulcata^  Walker  &  Jacob. 

Serpula  (Lagena)  suloata,  Walker  &  Jacob  (Jide  Eanmacher)  (1794), 
Adams's  Assays  on  the  Microscope,  2nd  ed.  p.  684,  pi.  14.  fig.  5. 

This,  the  typical  form  of  Lagena^  is  also  the  commonest  in 
brackish  water.  Its  absence  is  conspicuous  in  the  estua- 
rian  pools  of  the  Tay,  Tyne,  Wear,  Tees,  and  Exe,  and  in 
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the  five  western  Scottish  localities  contained  in  onr  Table,  but 
through  the  remainder  of  the  list  it  is  pretty  evenly  distributed. 

Lagena  Lyelliij  Seguenza,  sp.     PL  XI.  fig.  T» 

AnmKorinaLyMif  Seguenza  (1862);  Foram.  MonotaL  Mioc.  Messin.  p.  52; 

pi  1.  fig.  40. 
cottataj  id.  ibid.  p.  52,  pi.  1.  fig.  41. 

It  may  be  fairly  questioned  whether  it  is  worth  while  to 
separate  Lagena  JLyeuu  from  its  direct  type  L.  sulcata,  Re- 
earding  it  as  the  distomatous  variety  of  the  latter  species,  its 
distinctive  characters  are  of  the  same  value  as  those  of  L.  dt- 
stoma  and  L,  graxnllima ;  and  the  same  rule  as  to  recognition 
should  be  observed  in  respect  to  all  three.  In  addition,  how- 
ever, to  the  second  or  basal  neck  and  orifice,  all  the  speci- 
mens of  Lagena  Lyellii  we  have  met  with  possess  a  second 
mark  of  peculiarity  in  the  exogenous  spirally  arranged  deposit  of 
shell-substance  investing  the  superior  neck.  The  supplementary 
or  basal  neck  commences  abruptly  from  the  centre  of  the  lower 
end  of  the  shell,  and  is  sometimes  curved  or  obliquely  set.  In 
the  other  distomatous  forms  alluded  to  the  shell  tapers  towards 
the  lower  as  towards  the  upper  orifice,  although  generally 
more  rapidly. 

This  variety  was  one  of  the  numerous  interesting  Lagenm 
found  in  the  deep-water  sands  dredged  by  Mr.  Jefireys  in 
1866  amongst  the  Western  Isles  *.  The  particular  localities 
were  "  the  Minch,"  "  off  Skye,"  and  "Loch  EriboU ;"  and  in 
every  case  it  was  very  rare.  It  is  singular  that  the  deep- 
water  shells  should  have  in  some  instances  the  same  irreffular, 
apparently  distorted  lip  that  our  brackish  specimens  both  pre- 
sent (see  figure). 

But  two  brackish-water  examples  have  occurred  in  these 
examinations — one  from  the  Frith  of  Forth  (Bo'ness),  the  other 
from  the  Montrose  Basin, 

Lagena  Icevisj  Montagu,  sp. 
Vermiculum  lave,  Montagu  (1803)^  Testacea  Britannica,  p.  624. 

Distribution  almost  exactly  corresponds  with  that  of  L.  sul- 
catay  but  it  is  not  quite  so  common. 

Lagena  graciUtmay  Seguenza,  sp.     PI.  XI.  figs.  6  a-c. 

Amphorma  graciUima.  Seguenza  (1862),  Foram.  Monotal.  Mioc.  Mesain. 
p.  61,  pi.  1.  fig.  85. 

Lagena  graciUima  has  scarcely  been  recognized  hitherto  as 
a  British  recent  species,  and  it  is  best  known  as  a  Tertiary 

*  British  Association  Reports,  1866,  (Transactions)  p.  70. 
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foesiL  It  is  described  and  figured  in  the  ^  Monograph  of  the 
Crag  Foraminifera,'  p.  45.  pi.  1.  figs.  36,  37,  where  a  suc- 
cinct account  of  its  peculiarities  and  distribution  may  be 
found.  It  is,  morphologically  speaking,  the  distomatous  va- 
riety of  Lagena  IcBvis. 

Lagena  graciUima  is  frequently  met  with  in  Northumbrian 
estuaries.  In  the  Fen  district  it  has  only  been  noticed  at  one 
point,  Breydon  Water.  It  also  occurs  in  two  localities  far 
apart,  but  similar  in  tidal  relations,  viz.  Montrose  Basin  and 
Westport,  Ireland. 

Lagena  globosa^  Montagu,  sp. 
VermietdHm  globosum,  Montagu  (1803),  Testacea  Britazmica,  p.  523. 

Not  uncommon  in  river-estuaries  where  there  is  sufficient 
admixture  of  sea-water ;  sparingly  found  in  most  of  the  Fen 
gatherings. 

Lagena  atrtatay  D'Orbigny,  sp. 

OoUfta  siriatay  D'Orbigny  (1839),  Foram.  Am^.  M^rid.  p.  21,  pi.  6. 
fig.  12. 

In  the  Northumbrian  estuaries  and  Montrose  Basin ;  one  or 
two  specimens  also  from  the  mouth  of  the  Kibble. 

Lagena  aemiatrtataj  Williamson. 

Lagena  ttriatay  yar.  j3.  semistriata,  WilliamsoD  (1848),  Ann.  &  Mag.  Nat. 
Hist  ser.  2.  voL  i.  p.  14,  pi.  1.  figs.  9,  10. 

Less  frequent  than  L.  striata  in  estuaries,  but  found  in 
some  Fen  localities,  where  the  latter  species  has  not  been  ob- 
served at  all,  viz.  dykes  on  the  site  of  Whittlesea  Mere, 
Somerton  Broad,  and  Breydon  Water. 

Lagena  distoma^  Parker  &  Jones. 

Lagena  auicata,  var.  distoma,  Parker  &  Jones  (1864),  PhiL  Trans.  yoI.  civ. 
p.  366,  pL  la  fig.  20. 

Somewhat  common  in  the  Northumbrian  estuaries  and  in 
the  Montrose  Basin. 

This  is  one  of  the  species  that  seems  to  have  died  out  of  the 
fen-waters  as  the  proportion  of  saline  constituents  has  dimi- 
nished; for  it  is  of  frequent  occurrence,  amongst  other  scarcely 
fossilized  Foraminifera,  in  the  clay  imderlying  the  peat  as  far 
inland  as  Peterboro'  (Parker), 

Lagena  marginata,  Walker  &  Jacob,  sp. 
(Lagena)  margmata,  Walker  &  Jacob  (1784),  Test.  Min.  p.  3,  pL  1. 

Found  in  exactly  the  same  gatherings  as  L.  diatojna.    Con- 
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fined  to  the  more  marine  localities  of  Northumberland  and  llie 
questionablj  brackish  Montrose  Basin. 

The  obscurely  qnadranffular,  compressed,  subvarietal  form 
named  by  Professor  Williamson  Entoaolenia  marginataj  var. 
quadrata  (Rec.  For.  Gt.  Br.  p.  11.  pi.  1.  figs.  27^  28),  was 
observed  amongst  the  Wansbeck  ana  Budle-Bay  microzoa. 

Another  subvarietal  iorm^Entosolenia  margincUaj  var.  lucidaj 
Williamson  (Rec.  For.  Gt.  Br.  p.  11,  pi.  1.  figs.  22,  23),  was 
found  in  three  localities,  viz.  Montrose  Basin,  Wansbeck,  and 
Frith  of  Forth. 

These  two  modifications,  dependent  for  their  distinction  on 
very  trifling  morphological  peculiarities,  arc  not  of  sufficient 
importance  to  need  record  in  the  Table  of  distribution. 

Lagena  omatay  Williamson,  sp. 

EntoBolmia  marginata,  var.  omata,  WiUiamBon  (1858);  Rec.  For.  Gt  Br. 
p.  11,  pi.  1.  fig.  24. 

A  few  specimens  from  Montrose  Basin  and  a  still  smaller 
number  from  Budle  Bay  are  all  that  have  come  under  our 
notice.  This  is  altogether  a  rare  form  on  the  British  coast, 
though  its  distribution  is  not  particularly  restricted  in  a  geo- 
graphical sense,  and  it  has  been  repeatedly  noticed  as  a  Ter- 
tiary fossil. 

Lagena  jmlchellay  Brady.     PI.  XII.  figs.  1  a,  b. 

Lagena  ptdcheHa,  H.  B.  Brady  (1866),  Brit.  Assoc  Reports,  (Transactions) 
p.  70. 

In  a  short  notice  of  the  Rhizopodal  fauna  of  the  Hebrides 
{loc.  cit.)  this  species  was  described  as  follows,  but  was  not 
figured: — 

"Characters  as  L.  marginata^  W.  &  J.,  to  which  it  is 
closely  allied,  but  differing  in  having  a  number  of  delicate 
parallel  costse  springing  from  the  base  and  extending  into  the 
upper  half  of  the  shell,  in  some  specimens  nearly  to  the 
aperture." 

A  single  example  of  this  curious  carinate  Lagena^  differing 
from  the  Hebrides  specimens  only  in  its  larger  size  and  corre- 
spondingly exaggerated  surface-peculiarities,  was  found  in  the 
mud  of  tne  Scheldt  near  Antwerp.  The  Scottish  specimens 
resemble  L.  marginata  in  their  general  form  much  more  closely 
than  this,  and  the  costse  are  more  delicate  and  regular ;  but 
these  are  minor  characters  of  deviation,  not  requiring  sepa- 
rate recognition. 

We  have  no  instance  of  the  occurrence  oi  L.pulchdla  in 
brackish  water,  except  the  one  specimen  above  alluded  to, 
Aough  it  has  been  found  in  a  part  of  the  Frith  of  Forth  (in- 
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side  GrantoB  Harbour)  that  just  escapes  the  range  of  the  pre- 
sent paper.  A  considerable  number  of  specimens  were  foxmd 
in  a  dredging  from  Fintry  Bay,  Combrae,  in  10  to  12  fathoms. 

Lagena  squamosaj  Montagu,  sp. 

VernUewhim  trntamasum,  Montagu  (1803);  Testacea  Britannica,  p.  626, 
pL  14.  Sig.  2. 

Bare  in  Montrose  Basin  and  the  north-eastern  estuaries ; 
still  rarer  in  the  Fen  gatherings ;  entirely  absent  from  the 
brackish  areas  examined  on  the  west  of  Scotland. 

Lagena  mdoj  D'Orbigny,  sp. 
OoUna  melo,  D'Orbigny  (1847),  Foram.  Am^r.  M^rid.  p.  20,  pL  5.  ^g.  9. 
Very  rare ;  single  specimens  from  Montrose  Basin  and  the 
estuaries  of  the  Alne  and  Blyth.     Again  one  specimen  alone 
amongst  the  Fen  microzoa  (fereydon  \Vater). 

Glandultna  Icevigatay  D'Orbigny. 

Nodosaria  (Glandulma)  kevigata,  D*Orbigny  (1826),  Ann.  ScL  Nat  vol. 
viL  No.  1,  pL  10.  figs.  1-3. 

A  solitary  example  from  the  Scheldt  near  Antwerp  is  the 
only  occurrence  of  Olandulina  Icevigaia  in  brackish  water  we 
have  note  of. 

It  is  altogether  rare  as  a  recent  species.  Mr.  Waller  found 
three  or  four  specimens  in  deep  water  off  Shetland;  and 
Messrs.  Parker  and  Jones  obtained  it  off  the  coast  of  Norway. 
It  is  difficult  to  account  for  its  presence  in  the  Scheldt.  The 
other  microzoa  (except  Lagena  pulcheUa)  were  of  the  ordinary 
brackish  type,  so  far  as  could  be  judged  from  the  limited 
number  at  our  command. 

Nodosaria  scalarisj  Batsch,  sp. 

Nautihu  (Orthooera$)  scalaris,  Batsch  (1791),  ConchyL  Seeeandes,  pi.  2. 
figs.  4  a,  5. 

Montrose  Basin,  Frith  of  Forth,  Budle  Bay,  estuary  of  the 
Blyth,  amongst  the  most  nearly  marine  of  the  localities  named 
in  the  Table ;  in  every  case  very  rare  and  the  specimens  small. 

Dentalina  communisj  D'Orbigny. 

Nodosaria  (DerUaUna)  eommtmisy  D'OrHgny  (1826),  Ann.  Sd.  Nat  vol.  vii. 
p.  254.  no.  35. 

This  species,  common  everywhere  on  our  coast  in  really 
marine  localities,  does  not  flourish  where  the  water  contains 
less  than  its  normal  proportion  of  saline  ingredients.  A  few 
very  small  examples  from  Montrose  Basin,  the  Frith  of  Forth, 
and  the  estuary  of  the  Aln  constitute  our  collection  from 
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brackish  habitats.     It  has  not  been  found  living  in  the  fen- 
waters  nor  in  the  localities  examined  in  the  west  of  Scotland. 

DerUalina  guUifiraj  D'Orbigny.     PL  XII.  fig.  2. 

DentaUna  autUfera,  D^Orbigny  (1846),  For.  Foes.  Yienne,  p.  49,  pL  S. 
figs.  11-13. 

Amongst  the  numerous  Dentalince  with  subglobular  fusi- 
form chambers  that  have  received  specific  names  at  the  hands 
of  one  author  or  other,  D.  gutltferay  as  figured  in  the  *  Vienna 
Basin'  monograph,  may  be  accepted  as  the  best  representative, 
D'Orbigny  assigns  to  it  the  following  specific  characters : — 
"  Test  elongate,  smooth.  Chambers  seven  in  number,  pyri- 
form,  inflated,  separated  by  constrictions  so  deep  that  the 
shell  appears  like  a  string  of  beads.  The  earliest  chamber 
mucronate." 

It  is  very  rare  to  meet  with  perfect  examples  of  so  fragile 
a  shell ;  and,  under  any  circumstances,  to  set  down  a  definite 
number  of  chambers  as  a  specific  character  of  a  polythalamous 
Foraminifer  is  wholly  untenable.  With  this  exception,  the  de- 
scription agrees  with  the  specimens  which  have  come  under 
our  notice.  In  form,  the  chambers  are  usually  somewhat 
longer  proportionally  than  in  D'Orbigny's  figures,  and  have 
their  widest  diameter  somewhat  below  the  centre,  the  upper 
portion  of  each  tapering  gradually  to  a  capillary  stoloniferous 
tube. 

DentaUna  guUifira  may  be  regarded  as  the  curved  condi- 
tion of  Nodosaria  pyrula.  Although  occasional  specimens 
have  been  met  with  at  other  portions  of  the  British  coast, 
no  notice  of  its  occurrence  has  been  published  heretofore.  In 
the  brackish  gatherings  it  has  only  been  noted  in  two  locali- 
ties— Bo'ness  (Frith  of  Forth)  and  the  Blyth  estuary. 

Marginulina  glabra^  D'Orbigny.     PL  XII.  figs.  3  a,  ft. 

Marginulma  glabra,  D'Orbigny  (1826),  Ann.  ScL  Nat.  vol.  viL  p.  269.  no.  6, 
ModMe  no.  65. 

One  or  two  specimens  from  Montrose  Basin  only.  Chance 
specimens  they  might  be  called ;  for  the  species  is  of  rare  oc- 
currence on  the  Bntish  coast,  even  under  more  favourable  con- 
ditions. We  have  examples  from  deep  water  off  the  west  of 
Scotland,  but  ekewhore  on  our  shores  have  never  met  with  it. 

Crtstellarta  rotulaUiy  Lamarck,  sp. 

LenticuUtes  rotuhta,  Lamarck  (1804),  Annales  du  Museum,  voL  v.  p.  188. 
no.  d. 

Not  at  home  in  brackish  water,  one  very  small  example  in 
the  Blyth  gathering  being  the  only  instance  of  its  occurrence. 
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Cristdlaria  crepidulay  Fichtel  &  Moll,  sp. 

NmOOuB  ereptduloj  Hchtel  &  Moll  (1808),  Testacea  Micioscopica,  p.  107, 
pL  19.  figs,  ^,t. 

VeiT  rare ;  represented  onlj  by  isolated  specimens  from  the 
Wansbeck  and  Blyth  respectively. 

Polymorphtna  lacteay  Walker  &  Jacob,  sp. 

Serpula  laetea,  Walker  &  Jacob  (Jide  Kanmacber)  (1708),    Adams's 
Essays,  2nded.  p.  634,  pi.  24.  fig.  4. 

The  typical  form  of  Polymorphtna  seems  to  give  place  to  a 
less  compact  variety,  P.  compresaa,  nnder  the  deteriorating 
conditions  resulting  from  the  admixture  of  fresh  waters.  Of 
the  closely  allied  P.  communis  and  P.  ohlonga  the  same  holds 
true. 

Each  of  these  three  species  has  been  collected  in  two  loca- 
lities ;  but  the  occurrence  of  solitary  specimens  at  a  few  points 
widely  separated  yields  only  the  general  indication  of  rarity. 

Polymorphtna  communisy  D'Orbigny. 

22 

Very  rare. 

Polymorphtna  ohlonga^  Williamson. 

Polymorphina  lactea.  var.  obkmga,  Williamson  (1868),  Rec.  For.  Gt  Br. 
p.  71,  pi.  6.  figs.  149, 149a. 

Very  rare. 

Polymorphtna  compressa^  D'Orbigny. 
Polymorphtna  compressa,  D'Orbigny  (1846),  For.  Foss.  Vienne,  p.  248, 
pi.  12.  figs.  82-54. 

The  least-rare  variety  of  the  genus :  yet  even  P.  compressa 
is  almost  confined  to  the  more  marine  localities  of  the  Table. 

In  the  Fen  gatherings  specimens  referable  to  Polymorphtna 
are  almost  completely  absent,  and  but  for  a  solitary  instance 
supplied  by  the  dykes  on  the  site  of  Whittlesea  Mere,  Breydon 
Water  would  stand  alone  as  a  Fen  habitat ;  even  here  the 
specimens  found  have  been  few  and  small. 

It  is  worthy  of  note  that  the  closely  allied  group  Nodosarina^ 
which  is  found  in  one  variety  or  other  at  every  point  on  our 
coast,  is,  so  far  as  appears,  entirely  wanting  amongst  the  re- 
cent microzoa  of  the  fen-waters. 

Uvigertna  trregularisy  Brady. 

Uvigetina  irregularis,  H.  B.  Brady  (1865),  Nat.  Hist.  Trans.  North.  & 
Durham,  vol.  i.  p.  100,  pi.  12.  %.  5. 

The  irregular  Uvigertna  with  thin,  smooth,  porous  shell  is 
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extremely  rare.  It  was  obtained  off  Holy  Iidand  in  20  to  25 
fathoms  water^  and  has  been  found  (fossil)  in  the  Crag  of 
Suffolk.  A  single  specimen  from  the  estuary  of  the  Bibble 
completes  the  record  of  its  distribution. 

OrbuUna  universe^  D'Orbigny. 
Orbulma  mimna, D'Oringny  (1838),  Fonm.  Cuba,  p.  ano.  l,pL  l.fig.  1. 

A  variable  species  in  external  characters.  Specimens  from 
a  greater  depth  than  50  fathoms  are  white  or  greyish  yellow, 
often  hyaline,  and  usually  entirely  calcareous.  Sometimes, 
though  rarely,  they  are  rough  externally,  and  bear  a  super- 
ficial resemblance  to  the  finely  arenaceous  types.  Those 
found  in  shallower  water  are  almost  invariably  of  a  dark  brown 
colour,  and  have  a  peculiar  texture  not  truly  arenaceous,  yet 
often  scarcely  calcareous.  It  is  very  difficult  to  distinguish  the 
brown  examples  of  this  species  met  with  in  inshore  gather- 
ings from  the  chitinous  tests  of  some  of  the  lower  Bhizopoda. 

Orbvlina  untversa  is  at  home  in  the  deepest  seas  ;  m  the 
coralline,  laminarian,  or  littoral  zone  only  an  occasional,  ap- 
parently chance  specimen  is  to  be  founa.  Its  occurrence  is 
only  noted  in  one  column  of  the  Table  ("  Budle  Bay  ") ;  and 
the  specimens  from  that  locality  may  be  set  down  without 
cavil  as  true  Orbulinoe.  But  in  several  other  brackish  areas 
spherical  tests  have  been  found  which  almost  certainly  repre- 
sent the  same  type  modified  still  further  by  the  deteriorating 
influence  of  shallow  water  and  the  deficiency  of  earthy  salts. 

Olohigerina  buUoideSy  D'Orbigny. 

Globigerina  buUoidea,  D'Orbigny  (1826),  Ann.  Sci.  Nat.  vol.  vii.  p.  277. 
no.  1,  Modules  noe.  17  and  7o. 

Like  Orbulina  universay  this  is  essentiallv  a  deep-water 
species.  When  first  met  with  in  brackish  nver-pooJs  three 
or  four  miles  inland,  its  occurrence  was  regarded  as  accidental 
and  an  explanation  was  sought  in  accordance  with  this  view ; 
but  as  other  localities  of  similar  nature  were  investigated,  spe- 
cimens, few  in  number  and  small  in  size,  but  to  all  appearance 
living,  showed  themselves  amongst  other  living  microzoa  in 
districts  widely  apart,  rendering  it  impossible  to  avoid  the 
conclusion  that  Olohiaerina  bulloides  can  accommodate  itself 
not  only  to  very  shallow  water,  but  to  very  different  condi- 
tions, as  to  specific  gravity  and  proportion  of  saline  matter, 
from  those  wnich  exist  in  its  normal  habitat*. 

*  What  is  here  stated  does  not  affect,  on  one  side  or  the  other,  the 
mooted  question  whether  Qlohigerina  lives  at  the  bottom  of  the  sea  or  is 
exdusively  pelagic  in  habit.  Miyor  Owen's  researches  show  clearly  that 
it  is  an  important  constituent  in  the  8urfiEu»-£ftuna  of  the  mid-ocean ;  but 
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S^imens  have  been  found  in  the  rivers  Wear  and  Blyth 
and  in  the  Montrose  Basin,  localities  pertaining  to  the  nrst 
section  of  the  Table.  In  the  Fen  area  examples  have  been 
obtained  from  the  river  Nene  at  Peterboro'  and  from  Somer- 
ton  Broad.  At  Westport,  in  Ireland,  and  in  Portree  Har- 
bour, Skje,  it  appeared  in  large  numbers,  a  circumstance  in 
some  measure  accounted  for  bj  the  comparative  proximity  of 
deep  sea. 

Textvlaria  sagittulaj  Defrance. 

Textidaria  sagktuia,  Defrance  (1824),  Diet  ScL  Nat.  xxxiL  p.  177,  lilL 
p.  344 ;  De  BlaiiiTille,  Malacologie,  p.  370,  pL  5.  fig.  5. 

Montrose  Basin  and  Westport,  Ireland ;  very  rare. 

Foraminifera  of  this  genus  appear  to  possess  remarkably 
little  power  of  adapting  themselves  to  brackish  water.  The 
typical  Texttdaria  soffittula  is  common  on  our  coast,  even  in 
very  shallow  situations,  such  as  the  rock-pools  of  the  littoral 
zone ;  yet  we  have  only  two  instances  of  its  occurrence  in 
localities  influenced  by  fresh  water.  Keference  to  the  Table 
will  show  that,  exceptmg  in  three  columns  before  described  as 
representing  localities  in  which  the  conditions  appear  to  be 
more  nearly  marine  than  the  rest,  the  entire  genus  is  notably 
absent.  Even  in  these  three  gatherings  the  varieties  foimd 
were  amongst  the  rarest  of  the  microzoa. 


Textularia  variabiltSy  Williamson. 
ibiUs,  WilliamBon  (1868),  Rec.  For.  Gt  ] 

Montrose  Basin  and  river  Blyth ;  very  rare. 


Textularia  variabUU,  WilliamBon  (1868),  Rec.  For.  Gt  Br.  p.  76,  figs.  162, 
163, 168. 


this  is  as  far  as  proof  goes.  On  the  other  hand,  it  can  hardly  be  be- 
lieved that  the  thick-walled  heayy  specimens  so  common  at  the  sea-bot- 
tom had  power  of  floating  when  fully  pown.  Another  argument  per 
contra  exists  in  the  fact  that,  whilst  Oiobt^erina  are  found  Tnot  commonly, 
it  is  true,  but  still  with  some  frequency)  m  the  sands  of  otner  seas,  as,  for 
instance^  the  German  Ocean,  we  nave'neyer,  after  long  experience  with 
the  towm^-net  in  search  of  Entomostraca,  met  with  a  sin^e  free-swim- 
ming specmien,  nor  have  we  ever  heard  of  one  being  so  captured  on  our 
coast  Again,  the  evidence  in  respect  to  Globiaerina  ought  to  be  equally 
applicable  to  the  other  species  taken  by  Major  Owen,  yet  no  one  has  sug- 
gested that  PtdvmuUna  Menardii,  P,  MicheUmanay  P,  canariefms,  and  P. 
erasea  are  exclusively  pelagic  species. 

That  sarcodic  animals  can  live  at  the  ^preatest  depths,  is  sufficiently 
proved  by  the  existence  of  Bathyhius,  which  cannot  be  regarded  in  any 
other  lignt  than  an  actually  living  organism. 

These  observations  are  prompted  oy  Mr.  Jeffireys's  note  in  No.  121  of 
the  '  Proceedings  of  the  Royal  society,'  p.  443. 
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Texhdaria  globtdaaa^  Ehrenberg.    PL  XEE.  figs.  4  a,  J. 

Ttxtidaria  plobuloea,  Ehrenbetg  (1839),  Abhandl.  Akad.  Berlin  (1888)^ 
p.  136.  no.  60,  pL  4,  seyeial  figs. 

One  or  two  specimens  of  an  uncommon  variety  of  Textularia 
having  very  globular  segments  were  foimd  in  the  Westport 
dredginffs.  oimilar  forms,  some  with  more  numerous  cham- 
bers, omers  with  fewer,  have  been  figured  by  Continental 
authors.  The  T.  globulosa  of  Ehrenberg  {loc.  cit.)  takes  pre- 
cedence for  purposes  of  nomenclature,  though  his  specimens 
apparently  were  small  and  had  generally  but  few  chambers. 
M.  Comuel  (Mdm.  Soc.  G^l.  France,  2*  s^r.  vol.  iii.  p.  258, 
pi.  4.  fig.  25)  figures  a  very  long  attenuated  Textularia  with 
perfectly  spherical  chambers  under  the  name  of  T.  elongata. 
The  T,  globulifera  of  Reuss  (Sitzungsb.  k.  Akad.  Wissensch. 
vol.  xl.  p.  232,  pi.  13.  figs.  7,  8)  is  almost  the  counterpart  of 
our  own  figures.  The  whole  of  these  may  very  properly  be 
included  under  one  varietal  name. 

The  Westport  gathering  was  peculiar  in  interesting  exam- 
ples; it  yielded  Textularia  ana  its  allies.  In  addition  to 
those  named  in  the  Table,  one  specimen  was  found  with  cha- 
racters somewhat  different  from  any  thing  we  have  met  with 
hitherto.  The  test  was  thin  and  complanate,  the  periphery 
not  constricted  at  the  sutures,  the  face  presenting  numerous 
very  oblique  chambers  separated  by  broad  lines  of  clear  shell- 
sullstance ;  it  was  unfortunately  broken  by  the  artist  before 
the  drawing  was  completed,  a  loss  the  more  to  be  regretted  as 
we  had  not  been  able  to  identify  the  species  from  published 
figures. 

Textularia  pygmoMij  D'Orbigny. 

Textularia  pyorMBay  D'Orbigny  (1826),  Ann.  Sd.  Nat  voL  viL  p.  263. 
no.  13,  Module  no.  7. 

Montrose  Basin ;  very  rare. 

Textularia  difformis^  Williamson. 

Textularia  variabiliSf  var.  difarmis,  Williamson  (1858),  Rec.  For.  Gt.  Br. 
p.  77,  pi.  6.  figs.  166, 167. 

Montrose  Basin ;  very  rare. 

Oaudryina  pupoides^  D'Orbigny.     PL  XII.  figs.  5  a,  b. 

Gttudryina  pupoides,  D^Orbigny  (1840),  M^m.  Soc.  G6ol.  France,  p.  44, 
pi.  4.  figs.  22-24 

Montrose  Basin ;  very  rare,  two  or  three  specimens  only. 

Oaudryina  pupoides  has  not  before  been  found  on  the 
British  coast ;  nor  is  it,  under  any  circumstances,  of  common 
occurrence,  either  in  a  recent  or  fossil  condition.     The  brackish 
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specimens  have  nearly  the  same  contour  as  D'Orbigny's 
O.  pupotdes^  the  triserial  chambers  being  obscure  and  consti- 
tutmg  but  a  small  proportion  of  the  test ;  but  the  texture  is  as 
rough  as  that  represented  by  the  same  author  in  his  O.  rugosa^ 
which,  however,  can  scarcely  be  regarded  as  a  specifically  di- 
stinct form. 

Vemeuilina  sptnulosay  Reuss.     PL  XII.  figs.  6  one. 

VememUna  ^nmtlosa,  Reuss  (1849).  Denkschr.  mathenL-natur.  OL  k. 
Akad.  Wissensch.  vol.  i.  p.  374,  pL  47.  fig.  12. 

Two  specimens  of  this  interesting  triserial  Textularian  were 
found  in  the  Westport  dredgings.  They  are  somewhat  lim- 
bate  at  the  sutures,  and  the  edges  are  not  so  sharp  as  those 
from  Tertiary  sources,  nor  are  the  marginal  spinous  processes 
developed  to  the  same  extent ;  but  in  other  respects  tneir  con- 
tour answers  to  Professor  Reuss's  figures.  As  F.  spinuhsa 
had  not  before  been  met  with  in  Britisn  seas,  it  was  questioned 
whether  these  might  not  be  "  derived  "  from  fossiliferous  beds 
in  the  neighbourhood ;  but  there  is  no  evidence  in  favour  of 
such  a  supposition.  The  shells  have  all  the  appearance  of 
living  specimens,  and  they  were  associated  with  other  Pro- 
tozoa all  obviously  recent.  Neither  are  there  any  strata  on 
the  shores  of  Clew  Bay  of  an  age  at  all  likely  to  ^eld  such 
species.  Our  good  friend  and  collea^e  Mr.  W.  K.  Parker 
has,  with  his  usual  kindness^  examined  these  and  some  other 
specimens  upon  which  questions  mi^ht  have  been  raised,  and 
has  confirmed  the  conclusions  arrived  at  with  respect  to  them. 

VerneuiUna  polystrophay  Reuss,  sp. 

BnHmma  pofysirophoj  Reuss  (1846),  Bohm.  Ereid.  yoL  11.  p.  109,  pL  24. 
fig.  63. 

Estuary  of  the  Exe  and  Loch-in-Daal,  Islay ;  rare. 

Bulimina  pupotdeSj  D'Orbigny. 

BuUmma  jw^poiaw,  D'Orlrigny  (1846),  For.  Foes.  Vienne,  p.  185,  pL  11. 
figs.  11, 12. 

Very  rare;  only  noted  at  Westport;  and  the  specimens  there 
found  were  scarcely  distinguishable  from  large  stout  examples 
of  B.  avata. 

Bulimina  marginatay  D'Orbigny. 

BuUtmna  marginata,  D'Orbigny  (1826),  Ann.  Sci  Nat  toL  yH.  p.  269, 
pL  12.  figs.  10-12. 

In  two  or  three  northern  habitats ;  very  rare.  Hardly  to 
be  considered  a  brackish  species. 
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BuUmina  (wcUa,  D'Orbigny. 

B^iimma  atxOa,  D'Orbignj  (1846)^  For.  Foes.  Vieime,  p.  185,  pL  11.  figs. 
18,14. 

The  commonest  of  the  BultmincBj  indeed  the  only  variety 
that  accepts  the  brackish  conditions  without  much  aeteriora- 
tion.  Its  occurrence  is  confined  to  the  northern  localities, 
whichy  as  before  stated,  present  a  fauna  resembling  that  ot 
the  littoral  and  laminarian  zones. 

BuUmina  eUgantissimaj  D'Orbigny. 

BMnrna  eUgantimmaj  DX!)rbigny  (1889);  Voyage  I'Am^r.  M^d.  p.  51, 
pL  12.  fig&  13,  14. 

From  the  Montrose  Basin  and  Frith  of  Forth  ;  very  rare. 

Virgulina  Sckretbersiiy  Czjzek. 

Virmdma  Schrmberni*^    Cz\tek  (1848),  Haiduiger's  Natar.   AUiandL 
vol.  i.  p.  147,  pi.  13.  figs.  18-21. 

Montrose  Basin ;  very  rare. 

BoKvina  punctata^  D'Orbigny. 

BoUvma  tmncUOa,  D'Orbigny  (1830),  Voyage  TAm^r.  M^rid.  p.  63,  pi  a 

figs.  10-12 1. 

Frequent  in  the  northern  estuaries,  where  the  admixture  of 
fresh  water  is  not  excessive.  Absent  from  the  Durham 
gatherings  and  those  from  the  west  of  Scotland.  Has  not 
been  found  living  at  any  point  in  the  Fen  district 

Bolivina  plicata^  D'Orbigny.     PI.  XII.  figs.  7  a,  b. 

BoUvina  pUcatOj  D'Orbigny  (1839),  Voyage  I'Am^r.  M^rid.  p.  62,  pi.  a 
figs.  4-7. 

Distribution  similar  to  that  of  the  foregoing  species  {B.  punc- 
tata), but  rarer ;  confined  to  the  Montrose  Sasm^  the  Fnth  of 
Fortn.  Budle  Bay,  and  the  river  Blyth. 

D'Orbigny,  in  his  '  South  America '  monograph,  describes 
three  varieties  of  biserial  Bulimince.  viz.  Botivtna  jmnctata^ 
B.  plicata.  and  B,  costata.  None  ol  these  are  given  in  Pro- 
fessor Williamson's  work  as  British  species ;  but  the  first  has 
been  collected  at  many  points  of  our  coast,  from  Shetland 
southwards,  on  both  sides  of  the  island ;  the  second  {B.  pit-- 
cata)  is  now  first  recorded  from  British  localities ;  whilst  the 

*  The  specific  name  is  written  Schreibersiana  in  the  text  of  Czjzek's 
memoir,  Schreiberm  on  the  plate.  The  latter  term  is  already  in  common 
use,  and  it  does  not  seem  worth  while  to  change,  though  ordinarily  the 
name  adopted  in  the  letterpress  would  take  precedence. 

t  Rgured  in  the  Trans.  Linn.  Soc  yoL  xxiy.  pL  48.  fig.  9;  and  Nat 
ffist  iSans.  N.  &  D.  toI.  i.  pi.  12.  figs.  8,  o,  b. 
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third,  though  of  extreme  rarity,  has  been  found  by  Mr.  W,  K. 
Parker  in  a  shallow-water  mua  at  Eastbourne,  Sussex. 

D'Orbigny's  figures  of  B.  plicata  are,  as  usual,  somewhat 
diagrammatic,  designed  from  the  theoretical  morphology  of 
the  shell  rather  than  its  actual  appearance. 

Discorbina  rosacea^  D'Orbigny,  sp. 

BotaUa  rosaeeaf  D'Orbigny  (1826),  Ann.  ScL  Nst,  toL  viL  p.  273.  no.  16, 
Mod^e  no.  89. 

Noticed  only  in  two  or  three  of  the  more  nearly  marine  ga- 
therings in  the  north ;  scarcely  at  home  in  brackish  water. 

Discorbina  glohularisy  D'Orbigny,  sp. 

EosaUna  alobuUtris,  D'Orbigny  (1826),  Ann.  Sd.  Nst  voL  viL  p.  271. 
no.  1,  pL  18.  figs.  1-4,  Modde  no.  69. 

Frequent  in  the  northern  estuaries  and  in  Portree  Harbour, 
but  not  hitherto  observed  living  at  any  point  in  the  Fen  area. 

PlanarbtUina  mediterranensisy  D'Orbigny. 

Pkmorbtdma  medtterraneMis,  D'Orbigny  (1826),  Ann.  ScL  Nat  toL  vii. 
p.  280.  no.  2,  pi  14.  figs.  4-6,  ModMe  no.  79. 

Occurs  generally  in  the  Northumbrian  estuaries^  the  Clyde, 
and  Montrose  Basin.  Foimd  sparingly  in  the  nver  Bure  at 
Yarmouth  and  in  Breydon  Water. 

TruncatiUina  lohatuUij  Walker  &  Jacob,  sp. 

NautOm  lobatukts,  Walker  &  Jacob (1798}  (nde  Kanmacher),  Adams's 
Essays  on  the  Microscope,  2nd.  ed.  p.  642,  pL  14.  ^g,  36. 

Found  in  localities  pertaining  to  each  of  the  three  divisions 
of  the  Table,  but  especially  common  in  the  Northumbrian  es- 
tuaries. In  the  Fens  it  has  only  been  observed  in  Oulton 
Broad  and  the  river  Bure  at  Yarmouth. 

TrunccUulina  refiilgenSy  Montfort,  sp. 

dhicides  re/tdgens,  Montfort  (1808),  Conchyl   System.  yoL  i.  p.  122, 
dl«  genre. 

TrunccUulina  refulqena  is  the  conical  variety  of  the  last- 
named  species,  usuaUv  inhabiting  deeper  water.  It  is  not 
common  at  any  part  of  our  coast,  even  under  the  conditions  it 
most  affects ;  so  that  it  is  not  easv  to  account  for  its  occurrence 
in  Hickling  Broad  and  Horsey  Mere,  especially  in  the  entire 
absence  of  other  Eotalian  Foraminifera. 

Botalia  Beccariiy  Linn^,  sp. 
NofdOus  Beccaruy  Linn^  (1767),  Sjst  Nat  12tli  ed.  p.  1162.  no.  276. 
Professor  Williamson's  figures  (Rec  For.  Gt.  Br.  pi.  iv. 
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figs^  90-92)  represent  excellently  the  typical  Rotalia  Beccarii 
as  it  ordinarily  occurs  both  under  marine  and  brackish  condi- 
tions. In  some  localities  much  affected  by  the  influx  of  fresh 
water  we  have  found  a  large  proportion  of  the  specimens  as- 
suming somewhat  modified  characters.  The  peculiarities  of 
these  brackish  individuals  are  not  of  sufficient  importance  or 
sufficiently  uniform  to  need  even  varietal  separation  as  to  name^ 
but  they  are  nevertheless  of  considerable  morphological  interest. 
Their  divergence  from  the  type  is  chiefly  with  respect  to  the 
size  and  general  contour  of  the  test,  its  texture,  and  the  fitting 
together  of  the  chambers.  Our  Plate  XII.  figs.  8  a-c  repre- 
sent a  fair  example,  though  many  could  have  been  chosen 
showing  the  peculiarities  more  strikingly.  These  shells  are 
usually  white  and  opaque  rather  than  hyaline  in  texture ;  the 
spiral  face  is  less  convex  than  in  the  type,  sometimes  quite 
flat,  the  inferior  side  having  a  corresponaing  increase  of  con- 
vexity. The  septation  is  much  obscured,  often  scarcely  dis- 
cernible on  the  spiral  face  beyond  the  last-formed  circlet  of 
chambers,  though  more  frequently,  as  in  fig.  8  a,  the  division 
may  be  traced  tnrough  a  second  turn  of  the  spire.  The  septa 
are  radial  rather  than,  as  in  the  type,  very  oblique.  The  dia- 
meter seldom  exceeds  -iV  of  an  inch  and  is  commonly  less, 
whilst  that  of  the  type  is  from  ^  to  Vf  vnch^  There  is  often  an 
angular  appearance  about  the  periphery  of  the  brackish  variety 
that  is  not  easily  conveyed  in  a  drawing,  but  which,  neverthe- 
less, gives  to  the  specimens  a  somewhat  peculiar  aspect. 

Rotalia  Beccarii  is  one  of  the  most  wiaely  distributed  of  all 
the  brackish  Rhizopoda,  although  the  relative  number  of  indi- 
viduals is  not  nearly  so  large  as  those  of  the  genera  Pohsto^ 
meUa  and  Nonionina.  The  particulars  noted  in  the  Table 
refer  to  the  distribution  of  the  typical  form ;  the  brackish  modi- 
fication of  the  type  above  described  occurs  in  the  river  Bure 
and  in  the  Tyne  (Jarrow  Slake),  and  is  the  commoner  of  the 
two  in  the  estuaries  of  the  Blyth  and  Exe. 

Tinoporus  kevisy  Parker  &  Jones,  sp. 

OrUtoUna  lam^y  Parker  &  Jones  (1860),  Ann.  &  Mag.  Nat.  Hist  ser.  3. 
vol.  vi.  p.  33.  no.  7, 

Only  a  single  specimen  of  Tinoporus  Icevis.  and  that  a 
somewhat  worn  ana  obscure  one,  has  been  noticed  in  the  course 
of  these  examinations.  It  was  found  in  the  Bo'ness  gathering 
(Frith  of  Forth),  and  is  probably  a  dead  shell  accidentally 
carried  in  by  the  tide  from  deeper  sea.  Under  these  circum- 
stances it  has  been  omitted  from  the  catalogue,  pending  better 
evidence  of  its  power  of  living  in  brackish  water. 
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Patellina  corrugata^  Williamson, 

TdteOma  corrugatOj  Williamson  (1858),  Rec  For.  Gt.  Br.  p.  47,  pL  8. 
figs.  86-88. 

A  considerable  number  of  small  specimens  of  this  interest- 
ing type  occurred  amongst  the  microzoa  from  Montrose  Basin, 
and  a  few  in  the  Blyth  estuary ;  elsewhere  it  has  not  been 
noticed  in  brackish  water.  Hitherto  Patellina  corrugata  has 
been  regarded  as  a  deep-water  species,  and  has  been  rarely 
met  with  on  the  east  coast 

PdystomeUa  striatopunctatay  Fichtel  &  Moll,  sp« 

Nautilus  striatopimetatuSf  Fichtel  &  Moll  (1803),  Testacea  Microscopica, 
p.  61,  pL  9.  figs,  a-<?. 

The  commonest  of  all  Foraminifera  inhabiting  brackish 
water.  In  the  Fen  district  its  distribution  is  curiously  irre- 
gular, following  that  of  Rotalia  Beccarii  very  closely.  In 
two  of  the  western  Scottish  localities  it  has  not  been  observed, 
possibly  owing  to  insufiicient  quantitv  of  material ;  but  with 
these  exceptions  it  has  been  invariably  and  abundantly  pre- 
sent even  m  the  areas  furthest  removed  from  the  open  sea.  As 
before  stated,  specimens,  apparently  living,  were  found  in  one 
localitv  where  the  water  was  absolutely  fresh  ;  and  it  existed 
plentiiully  in  a  pool  near  the  river  Wear,  in  which  analysis 
showed  only  one  per  cent,  of  saline  constituents.  In  such  cases 
the  shell-wall  is  exceedingly  thin  and  transparent,  and  the 
shells  are  often  of  a  pale  green  colour,  but  otherwise  have  cha- 
racters identical  with  those  of  marine  origin.  The  entire  ab- 
sence of  the  type  (P.  orispa)^  so  common  almost  everywhere  in 
marine  gatherings  from  our  shores,  is  worthy  of  note.  There 
is  but  little  doubt  that  the  present  form  is  only  the  depaupe- 
rated condition  of  the  more  robust  typical  species. 

Nonionina  aaterizansy  Fichtel  &  Moll,  sp. 

Nautilus  asterizans,  Fichtel  &  Moll  (1803),  Testacea  Microscopica,  p.  37, 
pl.3.  figs.i^-A. 

In  the  estuaries  of  the  Alne,  Blyth,  Tees,  and  Scheldt ;  very 
rare. 

The  typical  N.  asterizans  is  scarcely  distinguishable  from 
fine  specimens  of  N.  depressula^  except  by  the  slight  deposit 
of  clear  shell-substance  radiating  from  the  umbilicus.  Mor- 
phologically it  lies  between  N.  depressula  and  N.  stelligera. 
the  latter  having  an  extreme  development  of 'the  stellate  sutural 
limbation.  Both  N.  asterizans  and  N,  stelligera  are  very  rare 
in  the  British  seas. 

Ann.  &  Mag.  N.  Hist.  Ser,4.   Vol.yi.  20 
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Nonionina  turgiday  Williamson,  sp. 

J2otofi«a  <wytaa,William8on  (1858),  Rec.  For.  Gt.  Br.  p.  50,pl.4.fig». 
95-97. 

Montrose  Basin ;  very  rare, 

A  single  shell  of  the  still  more  inflated  variety  Nonionina 
scapha  occurred  in  the  material  from  the  estnary  of  the  Ribble ; 
but  it  appeared  to  be  a  dead  specimen,  and  it  has  therefore 
been  omitted  from  the  catalogue. 

Nonionina  depressulay  Walker  &  Jacob,  sp, 

NautHuM  d^wwwi/tw,  Walker  &  Jacob  C/J<fe  Kamnacher)  (1798),  Adams's 
Essays,  2nd  ed.  p.  041,  pi.  14.  ^^,  33. 

The  remarks  appended  to  PolystomeUa  striatopunctata  re- 
lative to  distribution  apply  with  almost  equal  force  to  this 
species.     It  is  almost  invanably  abundant  in  brackish  pools. 

Notes. 

1.  In  the  foUowinff  Table  an  attempt  is  made  to  show  the 
relative  frequency  of  the  various  species  of  Foraminifera  on 
the  same  plan  as  that  previously  adopted  with  respect  to  the 
Entomostraca, — three  asterisks  being  placed  to  the  commonest 
forms,  ttoo  to  those  occurring  frequently  but  not  in  any  consi- 
derable number,  and  one  to  those  of  extreme  rarity.  In  most 
of  the  columns  these  marks  indicate  with  tolerable  accuracy 
the  relative  distribution  of  the  species ;  but  in  a  few,  either 
from  insufficiency  of  material  or  other  circumstance,  the  record 
must  be  taken  with  reservation.  The  columns  headed  9,  11, 
iMid  12  (River  Ribble,  Loch  Grunard,  and  Portree  Harbour) 
are  of  this  category ;  and  that  marked  D  d  (Scheldt)  is  not 
given  as  in  any  sense  an  exhaustive  catalogue,  but  only  as  a 
note  of  the  specimens  placed  in  our  hands  by  Mr.  E.  C. 
Davison. 

2.  Column  15,  the  summary  of  Mr.  Parker's  subrecent 
gatherings  from  the  Fen  clay,  requires  the  addition  of  the 
following  species  to  make  it  complete.  As  none  of  them  have 
been  found  living  in  any  of  the  localities  treated  of  in  the  pre- 
sent paper,  it  was  thought  needless  to  extend  the  Table  by 

.  their  insertion : — 


Lituola  agg^lutinans^*  Or6.  * 
Spirillina  vivipara,  £hrenb.  * 
I^agena  caudata,  D^OrL  •• 
Nodosaria  raphanus,  Linn* 
acideata,  IT  Orb.'' 


Uvigerina  aculeata,  D'Orh,* 
Virgulina  squamosa,  UOrh,  * 
Pulvinulina  Karsteni,  Heuss,  *• 
Nonionina  iimbilicatida,Afow^.* 
granosa,  ITOrb.  •• 
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EXPLANATION  OF  PLATES  IV.-Xn. 

P1.ATBIV. 

Fip.  1.  C^pria  ventricosa  (female  ?),  seen  from  the  left  side.  | 

lip,  2.  The  same,  seen  from  below.  >  X  20. 

Ftff.  3.  The  same,  seen  from  behind.  ) 

Ftp.  4.  Cyprts  tume/ueta  (female  P),  seen  from  the  left  dde. 

Ftp.  6.  The  same,  seen  from  above. 

Ftp,  6.  The  same,  seen  from  the  front.  I  v  40 

Fip.  7,  Cupria/retensis  Tfem^le  P),  seen  from  the  left  dde*     '  ^ 

FSp.  8.  The  same,  seen  from  below. 

Fi(/.  9.  The  same,  seen  from  bdiind» 

Platb  V* 

Fip,  1.  Candona  diaphand  (male  P),  seen  from  the  left  side. ) 

F\p,  2.  The  same,  seen  fifom  above.  >  X60L 

Fip.  3.  The  same,  seen  from  below.  ) 

Ftp.  4.  Candona  hyalina  (male),  superior  antenna.  ] 

Ftp,  5.  The  same,  inferior  antenna.  C  v9i0 

Fip.  6.  The  same,  mandible  and  ^p.  T  X-^iv. 

Fhp.  7.  The  same,  palp  of  second  Jaw  (female^      ) 

Fm,  8.  The  same,  second  mw  and  palp  (malel     X84. 

It^,  9.  The  same,  postabdominal  ramus.     X 120* 

Ftp.  10.  The  same,  glandula  mucosa  (male).     X  210. 

Fiff,  IL  The  same,  copulative  organs  (male),     x  84. 

Plate  VL 

Fip.  1.  Metact/prii  eardata  (female  P),  seen  from  the  left  side* 
F^,  2.  The  same,  seen  from  above. 
I\g,  3.  The  same,  seen  from  below. 
Fiff.  4.  The  same,  seen  from  the  fronts 
Fig.  5.  The  same,  right  valve^  from  inside. 

Fip,  6  The  same,  left  valve,  from  inside.  • 

Fip.  7  a.  The  same,  riffht  valve,  superior  margin,  seen  from  above.  >  X  84 
F^.  7  b.  The  same  left  valve,  „  „  „  if 

Fip.  8  a.  The  same,  left  valve,  inferior  margin,  seen  from  below. 
Ftp.  8  b.  The  same,  right  valve,  „  j,  „ 

Ftg.  9  a.  The  same,  nght  valve,  posterior  margm,  seen  from  be- 
hind. 
Fiff,  9  b.  The  same,  left  valve,  v  ff  tp  yf 

Plate  Vn. 

Fip.  1.  PdycheUs  Stevensoni  (female),  seen  from  th^  left  sidd. 

Fig,  2.  The  same,  seen  from  above. 

Fw.  3.  The  same,  seen  from  below.  I  y  40 

Fig.  4.  The  same,  seen  from  the  front.  '         * 

Fip.  5.  The  same  (male  P),  seen  from  the  left  sid4. 

Ftp.  6.  The  same,  seen  from  above. 

Ftp.  7.  The  same,  lucid  spots.     X 100. 

Ftp.  8.  Candona  compressa  (female),  seen  from  above*  I  v>4a 

Ftq.  9.  The  same,  seen  from  the  right  side.  j  x  4u. 

Fig,  10.  Ooniocypris  mitral  seen  from  the  left  side. ) 

Fig.  11.  The  same,  seen  from  above.  (.  v  84. 

Fip.  12.  The  same,  seen  from  below.  f 

Fig.  13.  The  same,  seen  from  the  front.  J 

20» 
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Fiff.  14  Cupr%dop9%a  NewUmi  (female),  seen  from  the  left  side. 
Fig,  16.  The  same,  seen  from  above. 
JFli^.  16.  The  same,  seen  from  the  front. 


X40, 


PLATBVm. 

Fip,  1.  Loxocancha  pfisiUoj  seen  from  the  left  ride. 

Fiff.  2.  The  same,  seen  from  above. 

Fiff,  3.  The  same,  seen  from  the  front.  r-  X  84. 

Fiff.  4.  ArffiUcBcia  aureoj  seen  frx)m  left  ride« 

Fiff.  6.  The  same,  seen  from  below. 

Fiff,  6.  Cytheridea  torosa  (male),  seen  from  the  left  side.  I   y  iq 

i'y.  7.  The  same,  seen  from  above.  ( 

Ftp,  8.  Cutherejidictday  seen  from  the  left  ride.  ) 

F\p,  9.  The  same,  seen  fix)m  above.  C  v  84 

Ftp,  10.  The  same,  seen  from  below.  f 

F\ff»  11.  The  same,  seen  from  the  front.  J 


X40. 


Platb  IX. 

Fip,  1.  Cuiheridea  itu&qualis,  seen  from  the  right  ride. 

Fkp.  2.  The  same,  seen  from  above. 

Ftp.  3.  The  same,  seen  from  below. 

Ihp.  4.  The  same,  seen  from  the  front  j 

Ftp,  5.  CoTtdona  hyaUna  (male),  seen  from  the  left  ride.  I  y  qq 

Ftp,  6.  The  same,  seen  from  above.  (    _     ' 

Fiff,  7.  The  same  (female),  seen  from  the  left  ride. 

Tiff.  8.  The  same,  seen  from  above. 

Fip.  9.  Candona  KmfftleU  (male),  seen  from  the  left  ride. 

F\p.  10.  The  same,  seen  from  alx>ve. 

fy.  11.  Candona  Kinffslm  (female),  seen  from  the  left  side. 

F^.  12.  The  same,  seen  from  above. 

.F^.  13.  Candona  Candida,  var.  iumida  (female),  seen  from 

the  right  side. 
Fip.  14.  The  same,  seen  from  above. 
I\ff.  15,  The  same,  seen  from  behind. 


X4a 


Plate  X. 

Fip.  1.  Ctftherura  propinqtia,  seen  from  the  left  ride.  1 

Jhp,  2.  The  same,  seen  from  above.  V  X84 

Fhp.  3.  Loxocancha  froffilis,  left  valve,  seen  from  outride.     | 
Ftp,  4.  Pohfcheks  Stevensoni  (female),  superior  antenna. 
jFy.  5.  The  same,  inferior  antenna. 
I\ff.  6.  The  same,  mandible. 
Fip.  7,  The  same,  first  maxilla. 
Ftp,  8.  The  same,  second  mRTillft^ 
Ftp.  9.  The  same,  first  foot. 
Fkf,  10.  The  same,  second  foot. 
Fkff,  11.  The  same,  third  foot. 
Fip.  12.  The  same,  abdominal  ramus. 
F\p.  13.  The  same,  copulative  organs  of  male. 
Fiff.  14.  The  same,  infero-posteal  angle  of  shell,  with  jointed 
hairs.  J. 
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Platb  XL 

Fig,  1.  QumqudocuUna  Candeiana,  D'Orb.,  X  d5  diams. :  a,  lateral  aspect ; 

5,  end  view,  showing  the  aperture. 
Fig,  2.  Qumqueloeulinafusca,  n.  sp.,  x  95  diams. :  a&c,  lateral  aspects ; 

b,  end  view^  snowing  aperture. 
Jfy.  3.  Portions  of  the  test  of  the  same,  more  highly  magnified,  X  200 

diams. :  a,  portion  of  the  test  mounted  m  Canada  balsam  and 

viewed  hr  transmitted  light ;  b,  similar  fragment  decalcified  by 

means  or  strong  acid  be^fore  mounting,  the  chitinous  matrix 

alone  remaining. 
Jfy.  4.  Trochammma  squaniata,  P.  &  J.,  X  40  diams. 
F\g,  5.  Trochammina  infiatOf  var.  macrescens^  X  90  diams. :  a&c,  lateral 

aspects;  6,  peripheral  aspect,  showmg  aperture. 
Fig,  6.  Lagena  gracuUma,  Seguenza,  X  100  diams.  i  a&e,  lateral  views; 

b,  end  view,  showing  one  of  the  apertures. 
Fig,  7.  Lagena  LgelUif  Seguenza,  X  95  diams. 

Platb  Xn. 

Fig,  1.  Lagena  pukhelia,  Brady,  X  66  diams. :  o,  lateral  aspect;  b,  end 

view,  snowing  aperture. 
Fig,  2.  Dentakna  gwtHfera,  D'Orb.,  X  115  diams. 
Fip,  3.  Marginulma  glabra,  D*Orb.,  X  115  diams. 
Fig,  4.  TexUiiaria  gkhuloea,  Ehrenbetg,  x  115  diams. :  a,  lateral  aspect ; 

b,  end  ditto. 
Fig,  5.  Oaudrvina  pupaideSj  D*Orb.,    X  116  diams. :  a,  lateral  aspect ; 

b,  ena  ditto. 
Fig,  6.  Vemeuilma  apinuhsaj  Beuss,  X  95  diams. :  a,  view  of  one  of  the 

three  £Aces;  b,  gen€^  lat^^  aspect  perpendicular  to  one  of  the 

carinsB ;  c,  end  view,  showing  the  aperture. 
Fig.  7,  BoUvina  pUcata,  lyOrbig.,  X  §5  diams. :  a,  lateral  aspect;  b,  end 

view  and  aperture. 
Fig,  8.  JRotaUa  BeccarH^  Linn.,  brackish  variety,  X  55  diams. :  a  &  5,  su- 
perior and  inferior  lateral  aspects ;  c,  peripheral  aspect 


XXVn. — Notes  on  Anchoring  Sponges  {in  a  Letter  to  Mr. 
Moore).    By  Dr.  J.  E.  Gray,  F.R.S.  &c.» 

My  Dear  Moore, 

Mrs.  Gray,  who  was  very  much  pleased  with  the  additions 
to  and  alterations  of  the  Museum,  since  she  saw  it  five  years 
ago,  has  not  been  unmindful  of  the  wish  you  expressed  to 
have  a  specimen  of  the  globular  anchor-sponge,  from  the  coast 
of  Portugal,  which  Mr.  Kent  has  named  Pheronema  Orayi^  to 
exhibit  during  the  meeting  of  the  British  Association. 

On  speaking  to  Mr.  Kent,  he  placed  a  specimen  at  Mrs. 
Gray's  disposal  for  the  purpose  you  wished.  As  the  speci- 
men, like  all  the  others  brought  home  from  Portugal,  ana  like 
those  of  Holtenia  Carpenten  from  the  North  Sea,    had  the 

*  Read  at  the  Biological  Section  of  the  British  Association,  Sept  1870. 
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anchoring-filaments  in  a  wisp,  and  all  entangled  together — 
and  knowing  that  Mr.  Laoghrin  had  imravelled  for  me  the 
fibres  of  a  specimen  of  HoUenia  Carpenieri  which  is  now  in 
the  collection  of  Miss  Sanl,  of  Bow,  and  had  shown  that  they 
form  a  ring-like  series  of  tufts  round  the  lower  end  of  the 
body  of  the  sponge,  giving  it  quite  a  different  appearance 
from  the  representations  of  it  given  by  Prof. Wy ville  Thomson, 
I  placed  the  Portuguese  specimen  in  the  hands  of  your  son-in- 
law,  Mr.  Edward  Gerrard,  iunr.,  and  requested  him  to  try  to 
unravel  the  very  long  anchoring-filaments ;  &nd  I  think  you 
will  allow  that  he  has  been  very  successful  and  has  made  a 
very  beautiful  and  most  interesting  preparation  of  it,  and  most 
important  in  a  scientific  point  of  view,  as  it  shows  very  di- 
stinctly the  character  whicn  separates  the  Portuguese  from  the 
North-Sea  species ;  that  is  to  say,  that,  instead  of  having  the 
anchoring-filaments  in  twenty-five  or  twenty-six  tufts  from 
the  base  of  the  sponge,  they  arise  separately  from  almost  the 
entire  surface  of  it.  These  lone  filaments,  like  those  of  Eu- 
plectella^  are  called  anchoring-filaments,  oecause  they  are 
spread  out  in  the  mud  and  hold  the  sponge  in  its  place.  For 
this  purpose  they  have  at  the  end  of  the  filament  a  whorl  of 
three  or  four  hooks,  like  a  grapnel,  and  a  few  scattered  recurved 
hooks  above  thern^ 

There  appear  to  be  several  species  of  Sponges  allied  to  the 
one  from  Portugal :  and  I  should  be  incuned  to  form  them 
into  a  family,  whicn  may  be  called  Bheronemadce.  They  are 
peculiar  in  having  an  ovate,  globular,  or  purse-like  body, 
with  a  lar^e  internal  cavity,  and  outer  walls  formed  of  hex- 
radiate  spicules  placed  side  by  side,  producing  a  tessellated 
surface  formed  of  stars. 

The  first  account  of  a  sponge  of  this  kind  was  by  Dr.  Leidy, 
who  described  a  specimen  from  Santa  Cruz,  presented  by  Dr. 
GriflSth  to  the  Museum  of  the  Academy  of  iNatural  Sciences 
of  Philadelphia^  in  the  Journal  of  that  Academy  for  1860 ; 
in  the  same  Journal  for  1869  he  gave  it  the  name  of 
Pkeronema  Annce,  after  his  wife  j  and  in  the  *  American  Na- 
turalist' for  March  1870,  he  gave  figures  of  the  specimen 
and  of  its  spicules,  one  of  the  figures  showing  the  anchor- 
termination.  This  species  has  the  anchor-filaments  in  twentv- 
five  distinct  tufts,  but  they  are  not  so  long  as  the  length  of  tne 
sponge  'y  and  there  are  no  rings  of  cilia  on  the  upper  surface 
near  the  opening  of  the  internal  cavity  j  but  this  may  be  oc- 
casioned by  the  state  of  the  specimen. 

Dr.  Carpenter  and  Prof.  WyviUe  Thomson  discovered  in  the 
deep-sea  dredging  in  the  North  Sea  a  beautiful  sponge  of  this 
family,  which  Prof.  Thomson  has  described  and  figured  in  the 
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*  Proceedings '  and  '  Transactions'  of  the  Royal  Society,  under 
the  name  of  Holtenia  Carpenteri.  This  sponge  is  very  like 
the  one  described  by  Dr.  Leidy,  but  differs  from  it  in  the 
tufts  of  filaments  surrounding  the  base  being  very  much 
longer,  longer  than  the  length  of  the  body  of  the  sponge ;  and 
the  upper  surface  of  the  sponge  has  a  series  of  very  fine  spines 
round  the  edge  of  the  oscule,  and  another,  similar  series  on  the 
upper  part  of  the  body,  at  some  distance  from  the  former. 

rrot  Barboza  du  Socage,  the  Director  of  the  Museum  at 
Lisbon,  obtained  some  specimens,  from  the  coast  of  Portugal, 
of  a  sponge  which  he  considered  to  be  a  globular  variety  of 
Holtenia  Carpenteri. 

Mr.  Kent,  who  went  out  for  the  purpose  of  dredging  on  the 
coast  of  Portugal  in  Mr.  Marshall-Hall's  yacht  ^  Noma,'  ob- 
tained several  specimens  of  this  sponge,  which  he  thought, 
like  M.  BocagCj  was  the  same  as  the  one  from  the  North  Sea. 
On  my  inspectmg  them  in  company  with  him,  however,  we 
were  satisfied  that  it  was  a  distinct  species ;  and  in  the  'Annals 
and  Magazine  of  Natural  History  for  August  1870,  p.  182, 
Mr.  Kent  has  described  it  under  the  name  o(Pheronema  Orayi ; 
but  one  very  important  character  he  does  not  seem  to  have 
recorded  (wnich  is  not  extraordinary,  as  it  is  not  distinctly 
visible  in  the  sponge  in  the  state  in  which  he  examined  it, 
but  has  become  much  more  distinct  in  the  specimen  that 
Mr.  Gerrard  has  prepared) — that  is  to  say,  that,  instead  of  the 
filiform  anchoring-spicules  being  in  tufts  at  the  hinder  end  of 
the  body,  they  arise  separately  firom  all  pai;t«  of  the  surface  of 
the  body,  except  from  a  small  broad  nude  band  round  the 
oscule.  This  being  the  case,  I  think  that  it  forms  a  distinct 
genus,  for  which  1  propose  the  name  of  Calltspkcera.  This 
position  of  the  anchoring-filaments  gives  the  sponge  much  the 
appearance  of  an  old  man's  head  with  long  silvery  locks. 

Dr.  Oscar  Schmidt,  of  Gratz,  in  his  work  just  published  on 
the  Sponges  of  the  Atlantic,  describes  an  Holtenia  under  the 
name  of  H.  Pourtalesiiy  from  Florida,  and  indicates  a  second 
species  from  the  same  place,  under  tne  name  of  Holtenia  sao^ 
cus.  Both  these  are  small  bag-like  species,  and  they  appear 
to  be  entirely  deficient  of  any  slender  filiform  anchoring-spi- 
cules, but  have  the  surface  of  the  body  scattered  over  with 
spreading^  moderately  long,  filiform  spines.  This  form  cer- 
tainly indicates  a  very  distinct  group  from  all  the  species  above 
noticed,  and  I  should  be  inclined  provisionally  to  designate  it 
by  the  name  of  V(izella. 

Prof.  O.  Schmidt,  in  the  same  work,  describes  a  sponge 
of  5^uite  a  different  structure,  but  of  much  the  same  form, 
divided  into  several  tubercles  below,  and  probably  belonging 
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to  the  family  Tethyad«,  which,  like  the  HbltentoB^  are  free 
Sponges,  only  attached  by  numerous  long  filiform  anchoring- 
spicules  which  arise  from  the  hinder  part  of  the  body.  He 
calls  it  Tetellapolyura:,  but  it  has  little  in  common  with  the 
other  Tetellce^  and  I  think  it  should  be  distinguished  by  the 
name  of  Polyurella  Schmidtiu 

I  am  in  hopes  that,  when  the  results  of  the  dredging  oa  the 
coast  of  Portugal  are  distributed,  the  specimen  which  you 
now  exhibit  wiB  become  the  property  of  the  Derby  Museum ; 
but  I  cannot  at  present  assure  you  of  the  donation* 
I  am,  my  dear  Moore^ 

X  ours  very  sincerely, 

J.  £•  Gray. 

British  Mosemn,  Sept  10, 1870. 


XXVni. — Description  of  a  new  Species  of  Pheasant  firom  ike 
Province  of  Sechuen^  China.  By  D.  G.  Eluot,  F-L.S-, 
F.Z.S.,  &c. 

Phasianus  degans, 

Mas,  Capite  colloque  Tiridibos,  sub  certa  luce  oyaneo  nitentibus; 
dorse  rufo,  plumis  viridi  terminatis;  scapularibus  dorso  con- 
coloribus  (parte  mcdiana  nigra),  albo  transfasdatis ;  uropygio 
virescenti-cinereo,  plumis  late  viridi  terminatis,  nigro  et  albo 
transfasciatis ;  plumarum  omnium  parte  basali  alba :  pectore 
snperiore  abdomineque  latissime  viridibus  ;  hypochondriis  et  pe- 
ctoris lateribus  castaneis,  plumis  omnibus  saturate  cyaneo  termi- 
natis :  tectricibus  supracaudalibus  liete  aurantiacis,  viridi- cinereo 
lavatis :  tectricibus  subcaudalibus  brunnescenti-nigris,  rubro  ter- 
minatis :  Cauda  saturate  castanea,  late  nigro  transfasciata :  pedi- 
bus  plumbeis,  cano  pallide  tinctis:  plaga  orbitali  Bcarlatina; 
macula  pone  oculos  viridi. 

Head  and  neck  green,  with  bluish  reflections;  back  red, 
each  feather  tipped  with  green.  Scapulars,  like  the  back, 
with  black  centres  crossed  with  diagonal  white  bars.  Rump 
greenish  grey,  with  a  broad  mark  of  emerald-green  near  the 
tip,  succeeded  by  a  narrower  one  of  black,  this  followed  by  an 
irregular  one  of  white ;  base  of  feathers  blackish.  Upper  part 
of  breast  and  abdomen  rich  emerald-green.  Flanks  and  sides 
of  breast  chestnut-red.  each  feather  tipped  with  dark  blue,  the 
feathers  becoming  ricn  purple  as  they  approach  the  centre  of 
the  breast,  and  tnose  next  to  the  abdomen  have  their  inner 
webs  green.  Upper  tail-coverts  bright  orange-red,  with  the 
greenish  grey  of  the  rump-feathers  showing  through  in  the 
centre.  Under  tail-coverts  brownish  black,  tipped  with  red. 
Tail  deep  chestnut-red,   cr9ssed  with  broad  bars  of  black. 
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Legs  and  feet  lead-colonr  inclining  to  flesh-colour.  Bare  skin 
of  face  scarlet,  with  a  patch  of  green  feathers  nnder  and  behind 
the  eye. 

Two  living  examples  of  this  new  species  were  lately  sent 
to  England  among  a  number  of  other  pheasants  of  various 
species  from  the  province  of  Sechuen  in  China,  somewhere 
near  its  south-western  border,  and  deposit^  in  the  gardens 
of  the  Zoological  Society,  in  Regent  s  Park.  It  is  to  the 
exertions  of  Mr.  Stone,  who  has  succeeded  in  bringing  to 
Europe  many  of  the  rarer  species  of  this  family,  that  we  are 
indebted  for  the  opportunity  of  being  able  to  describe  this  new 
form.  The  specimens  are  both  males,  and,  although  now 
moulting,  are  in  very  good  condition,  but  very  wild,  and  en- 
deavour to  hide  from  all  who  approacn  their  inclosure. 

In  its  geographical  distribution  this  new  species  appears  to 
be  intermediate  between  the  P.  decoUaiuSj  lately  described  by 
Mr.  Swinhoe,  from  eastern  Sechuen,  and  the  P.  Sladeniy  from 
Tunan,  mentioned  in  the  manuscript  notes  of  Mr.  Anderson, 
the  present  curator  of  the  Calcutta  Museum.  The  P.  cleans 
mignt  be  supposed,  from  its  appearance,  to  be  a  hybrid  be- 
tween P.  versicolor  and  P.  cofcnicus]  but,  imfortunately  for 
such  an  hypothesis,  neither  of  these  species  is  found  anywhere 
near  the  locality  inhabited  hy  the  present  one,  and  consequently 
a  hybrid  between  them  in  Sechuen  is  simply  impossible.  The 
P.  eUgans  differs  from  all  other  pheasants  with  which  I  am 
acquainted,  in  its  re4  mantle  boraered  with  green  on  the  tip 
of  each  feather,  in  its  greenish-grey  rump,  and  in  the  green 
breast  restricted  almost  to  a  median  Une.  These  are  the  pro- 
minent differences;  but  there  are  various  minor  ones  also, 
while  the  general  distribution  of  the  colours  of  its  plumage  is 
very  different  from  that  of  all  other  members  of  this  fami^. 

This  bird  famishes  one  of  the  missing  links  (mentionea  in 
my  communication  to  the  Zoological  Society  lately  published 
upon  some  other  new  pheasants)  forming  the  chain  of  descent 
from  P.  Shawii  through  the  various  other  forms  now  known 
to  us.  But  very  few  more  are  required  to  enable  us  to  trace 
the  line  of  descent  without  anv  interruption.  It  is  to  be  hoped 
that,  as  the  exact  localitv  of  tne  P.  el^ans  is  well  known,  we 
may  be  able  to  procure  females  and  have  them  transmitted  to 
Europe,  and  thus  preserve  and  perpetuate  the  species.  Al- 
though the  female  is  not  known  to  us,  I  cannot  doubt  that  it 
would  resemble  in  general  appearance  the  hen  of  P.  colchicusj 
from  which  also  the  female  ot  versicolor  only  differs  in  having 
a  greenish  shade,  observable  in  certain  lights,  upon  its  plu- 
mage.    In  size  the  present  species  is  about  equal  to  the  ordi- 
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nary  coU^icua.  I  have  not  been  able  to  ^ve  measurements, 
as  they  are  very  difficult  to  obtain  from  live  birds  not  at  all 
tame.  The  voice  of  P.  elegans  is  harsh  and  guttural^  very 
different  fix>m  that  of  any  of  its  relatives. 


XXIX. — Some  Facts  towards  a  Life-History  of  Rhipiphoms 
paradoxus.    By  T.  Algernon  Chapman,  M.I).,  Hereford. 

[Plate  XVI.] 

Before  recording  my  own  observations  on  RhipipJionis^  I 
desire  to  congratulate  Mr.  Murray  on  his  having  confirmed  the 
observations  of  the  late  Mr.  Stone,  and  on  his  having  retracted 
all  the  doubts  that  he  had  cast  on  the  credibility  of  the  history 
of  Rhipiphoms  as  set  forth  by  that  observer. 

I  am,  however,  much  astonished  when  he  further  owns  that 
the  inhabitants  of  his  doubly  tenanted  cells  of  last  vear  were 
not  the  pupce  of  Rhipiphoms  as  he  described  them  *,  but  the 
larvm ;  and  doubtless  also  their  fellow  inhabitants,  described 
by  him  as  injured  wasp-pupae,  were  in  reality  the  partially 
devoured  wasp-larvee.  Jf  ow,  had  he  told  us  tnat  these  were 
larvae,  and  not  pupae,  there  had  been  no  room  for  any  difficulty 
such  as  was  raised  by  Mr.  Murray.  Nay,  the  very  basis  ot 
his  attack  on  Mr.  Stone  would  have  been  but  a  confirmation  ot 
the  record  of  that  observer,  had  Mr.  Murray  himself  not  com- 
mitted such  a  singular  error  of  observation.  There  was  another 
instance  of  the  confusion  of  the  terms  larva  and  pupa  in  Mr. 
Murray's  first  paper,  which  I  did  not  previously  refer  to.  as  I 
had  supposed  it  to  be  merely  a  lapsus  calami^  and  which  Mr. 
Murray  accepted  as  such,  when  it  was  su^ested  to  be  so  by 
Mr.  Smith.  But  it  now  appears  that  Mr.  Murray  did  both  in 
thought  and  in  observation,  as  well  as  on  paper,  confuse  larvae 
and  pupae  together. 

Passmg  by  his  observation  of  the  egg  of  Rhipiphorus^  I 
woxdd  merely  object  to  such  extraordinary  ideas  of^ develop- 
ment as  Mr.  Murray  puts  forth  when  he  describes  the  supposed 
egg  as  struggling  into  life  at  the  head,  still  egg  at  the  base. 
In  his  further  statement  that  the  egg-shell  becomes  the  first 
skin  of  the  larva,  I  believe  that  he  might  quote  the  authority 
of  Newport  in  the  case  of  the  larva  mMeloe\  but  in  this  in- 

♦  Mr.  Murray's  words  ore, — "In  three  instances  I  found  two  pup»  in 
the  same  cell,  a  wasp-pupa  and  a  i2A^p^^oru«-pupa — a  &ct  which  seema 
to  me  to  be  condusive  against  the  idea  of  the  one  feeding  on  the  other. 
They  must  have  been  hatched  in  the  same  cell,  bred  loyins^ly  as  larvae  in 
the  same  cell^  and  undergone  their  metamorphoses  in  the  same  cell.'' 
(Ann.  &  Mag.  Nat  Hist  Nov.  1869,  p.  349.) 
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stance,  even,  I  have  seen  what  I  believed  to  be  the  effg-shell 
after  the  larva  was  hatched.  I  have  seen  the  egg-shelb  of 
many  Diptera,  of  Mu^ca  vomitoriay  for  example ;  1  select  this 
as  one  of  the  most  likely  to  fulfil  Mr.  Murray's  hypothesis :  and 
I  have  met  with  no  instance  in  which  an  empty  egg-shell  was 
not  discoverable.  In  the  case  of  the  wasp  I  nave  easily  made 
out  the  following  facts. 

The  newly  hatched  grub  does  not  creep  out  of  an  egg-shell, 
but  casts  it  as  a  very  delicate  pellicle.  It  does  not  completelv 
leave  it,  however,  but  retains  its  attachment  to  the  cell-wall 
by  its  hinder  segments  remaining  in  a  portion  of  the  ege-shell, 
which  is  firmly  attached  to  the  cell-wall  \  and  a  oonsmerable 
portion  of  the  egg-shell  may  often  be  seen  closely  applied  to  the 
ventral  aspect  of  the  last  segments  of  the  larva.  The  grub  casts 
its  skin  four  times  afterwards ;  so  that  there  are  five  stages  or 
sizes  of  larv».  In  the  first  the  jaws  are  destitute  of  brown 
corneous  tips ;  afterwards  the  larvaB  are  only  distinguishable 
by  their  size.  I  have  seen  the  cast  skin  between  each  sta^e ; 
it  is  always  accompanied  by  the  linings  of  the  tracheal,  and  a 
short  lining  is  drawn  out  of  the  mouth.  Unlike  most  other 
larvas,  in  moulting^  the  head-covering  is  not  cast  as  a  complete 
corneous  plate,  but  a  mere  skin  is  cast,  as  from  the  rest  of  the 
bod^,  the  only  corneous  portions  being  the  brown  jaw-extre- 
mities, which  are  veiy  distinct  in  eadi  cast  skin  except  the 
first,  and  serve  readily  to  distinguish  to  which  moult  the 
skin  belongs.  All  these  are  very  sught,  insignificant  pellicles, 
except  the  last  one  and  the  one  that  is  cast  on  assuming  the  pupa- 
state.  The  greatest  proportion  of  its  growth  is  made  by  the  larva 
after  it  has  assumed  its  last  skin,  i  have  examined  the  black 
deposit  both  before  and  after  it  is  deposited;  and  I  find  in  it  no 
portions  of  insects  of  any  size,  though  there  are  many  minute 
particles  that  may  be  bits  of  chitine.  It  is,  in  fact,  the  efiete 
material  of  the  grub  stored  up  during  all  its  existence ;  the 
portions  of  insects  found  by  Mr.  Murrajr  must  have  been  the 
cast  skins  of  the  grub  itself.  I  am  satisfied  that  the  grubs  are 
fed  by  the  wasps  with  onlv  fluid  material :  though  the  grubs 
work  their  jaws  activelv,  they  have  very  little  (no?)  power  of 
biting  or  chewing.  The  larvae  of  the  hornet  make  a  great 
noise  by  striking  and  scratching  the  walls  of  their  cells  with 
their  expanded  jaws.  I  take  this  to  be  a  call  for  food.  The 
black  material  is  evacuated  just  before  the  grub  begins  to  spin 
its  silken  covering ;  and  this  is  the  only  time  at  which  its  ali- 
mentary canal  is  emptied.  This  is  sufficiently  proved  by 
the  store  of  black  matter  in  the  grub's  interior  mcreasing  in 
quantity  with  the  growth  of  the  grub,  and  by  the  anal  ex- 
tremity of  the  grub  being  always  enveloped  in  a  cast  skin ;  so 
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that  it  is  impossible  to  suppose  that  the  wasps  have  removed 
any  thing.  Excepting,  then,  the  amomit  of  excretion  in 
the  form  of  vapour,  it  follows  that  the  wasp-grubs,  as  well 
as  Rhipiphorus  and  other  parasites,  actually  feed  upon  an 
amount  of  material  of  only  their  own  bulk. 

When  the  alimentary  canal  is  emptied^  the  larva  commences 
to  spin  its  silken  covering ;  and  now  it  is  far  from  being  such 
an  inert  larva  as  it  has  previously  been :  it  moves  its  head 
actively  to  and  fro  to  spm  the  silken  dome,  and  passes  its 
head  far  down  the  side  of  the  cell-wall,  to  cover  it  with  silk. 
Further,  now  its  last  cast  skin  is  buried  beneath  the  black 
deposit,  it  has  no  hold  of  the  base  of  the  cell  by  its  anal  seg- 
ments; and  being  kept  from  falling  out  by  the  silken  covering, 
it  turns  on  itself  so  as  to  be  quite  folded  at  its  middle :  and  1 
have  frequently  found  such  a  larva  completely  reversed  inihe 
cell.  Now  there  are  two  facts  that  prove,  I  think,  that  this 
reversal  is  not  an  accident,  but  the  normal  procedure  of  every 
wasp-grub : — first,  that  though  I  have  found  a  number  of 
grubs  so  reversed  at  this  stage,  I  find  none  so  at  ftirther  ad- 
vanced stages,  as  would  be  the  case  were  it  an  accident ;  and, 
secondly,  although  the  silken  dome  and  lining  extends  with 
any  strength  onlv  for  about  a  quarter  of  an  mch  down  the 
cell,  it  extends  almost  to  its  base  in  a  slighter  form  j  and  in 
the  case  of  Vespa  norvegicay  I  fiaid  a  strong  silken  lining  quite 
to  the  base  of  the  cell. 

I  have  already  remarked  that  the  wasp-grub  has  little  more 
than  its  own  bulk  of  food :  this  remark  is  equally  applicable 
to  both  solitary  and  social  bees  and  wasps.  In  the  case  of 
the  bees,  Mr.  Murray  will  find  this  more  diflScult  to  be- 
lieve, because  the  food  is  not  animal,  but  vegetable.  In  the 
case,  for  example,  of  Megachile^  the  larva  eats  its  store  of 
pollen-bread,  evacuates  a  few  brown-black  pellets  (less  in 
Quantity  than  the  black  deposit  of  the  wasp),  spins  a  very 
thick  and  strong  silken  cocoon,  and,  after  a  rest  of  about  ten 
months,  completes  its  transformations,  and  emerges  a  bee  of 
about  tne  size  of  the  original  mass  of  pollen.  Air-cavities 
within  and  a  thick  coating  of  hair,  of  course,  aid  in  giving  the 
appearance  of  no  bulk  having  been  lost. 

On  August  4,  1870,  I  succeeded  in  obtaining  a  nest  of 
Vespa  vuigarts  that  was  well  tenanted  by  Bhtprpkorus  para- 
doxus, and  easily  ascertained  that  the  larva  oi  Rhipiphorus 
eats  tnat  of  the  wasp  after  the  latter  has  spun  up,  and  that  the 
Rhipiphonis  completes  its  transformations  only  a  day  or  two 
after  the  surrounding  wasps.  I  examined  this  nest  with  some 
care  within  a  few  hours  after  it  was  taken,  and,  though  I 
observed  many  small  larvas,  I  failed  to  find  any  eggs.     I  was 
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very  fortunate  in  obtaining,  a  few  days  afterwards,  two  small 
nests  which  contained  abundance  of  Rhipiphorij  tor  the  pur- 
pose of  searching  for  the  egg.  I  examined  these  almost 
unmediately  after  they  were  taken,  and  ascertained  a  point  in 
the  history  of  Rhipiphorvs  that  renders  it  parallel  with  those 
of  Meloe  and  Stytops :  and  though  my  first  observations  had 
cleared  up  most  of  the  disputed  points  in  its  history,  these 
opened  up  a  fresh  field  for  investigation.  My  observations 
will  perhaps  be  more  intelligible  if  I  throw  them  into  the  form 
of  a  life-history  of  the  beetle ;  and  this  arrangement  will  show 
more  clearly  what  points  require  further  elucidation. 

RhtpwharuSy  then,  doubtless  lays  her  eggs  somewhere ;  but 
where,  I  am  unable  to  tell.  I  first  take  up  the  history  with 
the  young  larval  Rhipipkorus  at  large  in  tne  wasps'  nest,  in 
a  form  not  unlike  that  of  the  yoxmg  larva  of  Meloi&.  It  was  in 
examining  the  first  nest,  that  I  met  with  a  solitary  specimen 
of  the  larva  in  this  stage.  I  examined  it  under  the  micro- 
scope, but  neither  figured  it  nor  wrote  a  description  of  it  at 
the  time.  Though  it  will  be  obvious,  as  I  proceed  with  the 
history,  that  this  was  undoubtedly  the  young  larva  of  Rhtpi- 
pharusy  and  though  the  idea  of  such  a  possibility  occurrea  to 
me  at  the  time  (and,  in  writing  to  Prof.  Westwood  on  the 
point,  I  even  suggested  it),  still  I  did  not  think  it  was  so,  and, 
not  having  too  much  time  to  spare,  I  passed  it  by.  I  am  able 
nevertheless  to  give  a  tolerably  accurate  account  of  it.  It  is 
a  little  black  hexapod,  about  -^  inch  (*5  millim.)  in  length, 
and  -Y^  inch  in  breadth,  broadest  about  the  fourth  segment, 
and  tapering  to  a  point  at  the  tail :  a  triangular  head  with  a 
pair  of  three-jointed  antennaB  nearly  as  long  as  the  width  of 
the  head,  with  legs  very  like  those  of  Jfefog-larvas ;  the  tibiae 
ending  in  two  or  three  claws,  which  supported  and  were  ob- 
scured by  a  large  transparent  pulvillus  or  sucker  of  about 
twice  their  length ;  this  was  marked  by  faint  striae  radiating 
from  the  extremity  of  the  tibia,  giving  it  much  the  aspect  of 
a  lobe  of  a  fly's  proboscis.  Each  abdominal  segment  had  a 
very  short  lateral  spine  pointing  backwards ;  the  last  segment 
terminated  by  a  large  aouble  sucker  similar  to  those  of  the 
legs ;  and  tl^  little  animal  frequently  stood  up  on  this,  and 
pawed  the  air  with  its  feet,  as  if  in  search  of  some  fresh  object 
to  lay  hold  of.  This  little  larva  finds  a  wasp-grub  suited  to 
its  taste,  and  makes  its  way  into  its  interior.  I  believe,  from 
once  or  twice  finding  a  trace  of  a  mark  there,  that  it  enters 
about  the  back  of  the  second  or  third  segment.  But  I  do 
not  know  this,  nor  at  what  age  of  the  wasp-larva  it  does  so. 
I  have,  however,  succeeded  in  finding  the  larva  of  Rhiptphorus 
within  that  of  me  wasp,  before  the  latter  had  spun  up.     As- 
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Buming  that  the  wasp-larya  liyes  six  days  in  its  last  skin  be* 
fore  spinning  np,  I  should  guess  that  the  youngest  of  these 
had  still  two  or  three  days'  feeding  to  do.  The  Rhtpiphorua^ 
larvae  were  but  a  little  way  beneath  the  skin  of  the  back, 
about  the  fourth  and  fifth  segments,  and  indifierently  on 
either  side.  The  smallest  of  these  was  -^  inch  in  length, 
and,  except  its  smaller  size,  was  precisely  like  the  larger  ones 
I  am  about  to  refer  to,  haymg  the  same  head,  legs,  plates,  &c* 
These  were  of  the  same  size  as  those  of  the  larger  laryae,  the 
difference  in  size  of  the  latter  being  due  to  the  expansion  of 
the  intermediate  colourless  integument.  I  ought  perhaps  to 
add  that  the  nest  in  which  I  found  these  was  not  examined 
until  twelye  hours  after  I  had  taken  it.  It  had  also  been  so 
much  blockaded  by  boys  stoning  it,  that  the  wasps  had  not 
had  free  access  to  and  firom  it  for  some  time. 

I  next  take  up  the  history  after  the  wasp-grub  has  spun  its 
silken  coyering.  By  removing  this  covering  from  those  most 
recently  spun  up,  and  extracting  the  contained  wasp-larvee 
from  their  cells,  the  larva  of  Rkipiphorus  mav  be  detected  still 
in  the  interior  of  some  of  them.  At  the  siae  and  in  front  of 
the  third  and  fourth  segments  (head  being  first)  of  the  wasp- 
larva,  the  little  grub  oi  RMpiphorua  shines  through  the  skin, 
being  rendered  visible  by  certain  black  markings  on  it — ^this 
part  of  the  wasp  bein^  nearly  transparent,  and  full  of  fluid 
iMithing  the  newly  fomung  limbs  of  tie  pupa.  On  extracting 
this  li^a,  it  beiurs  a  general  resemblance  m  size  and  outline 
to  the  youngest  larva  o(  Bhipiphorus  that  I  had  found  feeding 
externally  on  the  wasp-^rub,  but  with  the  Yexj  notable  excep- 
tion of  the  already-mentioned  black  marks.  These  are,  in  fact. 
a  corneous  head,  six  jointed  legs,  and  a  dorsal  and  ventral 
series  of  plates.  I  immediately  recognized  the  head  and  legs 
as  identical  with  those  of  the  little  black  mite  already  de- 
scribed, but  presenting  a  ludicrous  appearance  in  being  widely 
separated  from  each  other  by  the  white  skin  of  the  larva.  I 
have  no  doubt  that  the  dorsal  and  ventral  series  of  black 
marks  are  the  corresponding  plates  of  the  mite-Uke  larva 
floated  away  from  each  other  by  the  expansion  of  the  inter- 
vening membrane.  By  measurement  also  they  agree  exactly 
in  size,  although  the  larva  extracted  from  the  wasp-grub  is 
ten  times  the  length  and  six  times  the  width  of  the  little 
MeloeAike  larva.  In  length  it  is  -^  inch  (4*5  millim.),  and 
•5V  in  breadth.  Except  that  its  spiracles  are  not  open,  its  r^ 
spiratory  and  digestive  systems  look  just  like  those  of  the 
externally  feeding  larva.  The  head  (first  segment)  is  black 
and  triangular,  with  a  pair  of  antennse  situated  near  its  poste- 
rior lateral  angles :  these  are  three-jointed ;  the  first  joint  ii 
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shorty  and  supports  a  bristle  beside  the  long  second  joint^  the 
last  joint  being  a  long  pointed  seta.  In  front  and  above  the 
base  of  each  antenna  is  a  pair  (possibly  more)  of  white  eye- 
spots.  The  mouth  and  xmderpart  of  the  head  are  difficult  to 
make  out.  There  are  a  pair  of  strong  jaws,  each  shaped  like 
a  comma,  with  a  large  globular  base  and  a  shaip-pointed  ex- 
tremity. There  are  two  four-jointed  palpi,  which  seem  to 
arise  each  from  the  front  of  a  large  rectangular  piece,  which  is 
probably  the  maxilla.  The  legs  still  retain  the  sucker-disks 
at  their  extremities  ;  they  have  very  thick  femora  and  narrow 
tibiaB*.  The  dorsal  plates  are  twelve  in  number  (making  with 
the  head  thirteen  segments) ;  the  first  is  of  oval  outline,  flat- 
tened in  front,  and  has  two  short  bristles  at  its  posterior  angles; 
the  second  and  third  are  larger,  and  have  each  a  small  sub- 
sidiary triangular  piece  at  the  anterior  lateral  comers ;  each 
has  a  bristle  at  the  posterior  angles ;  the  fourth,  fifth,  sixth, 
seventh,  eighth,  ninth,  and  tenth  are  narrow,  transverse, 
ribbon-like  pieces,  the  anterior  ones  straight,  ^e  posterior 
ones  curved ;  and  each  has  a  bristle  at  its  outer  end,  and  a 
secondary  piece  at  each  extremity,  which  also  carries  a  small 
bristle :  the  fifth  is  the  longest ;  and  they  become  gradually 
shorter  to  the  eleventh,  which  is  a  short  quadrangular  piece 
with  a  mere  indication  of  bristles ;  the  twelfth  is  triangular, 
with  a  long  seta  springing  from  below  each  side.  The  first 
ventral  piece  is  nearly  square,  except  that  it  is  rounded  behind 
and  much  hollowed  out  in  front ;  the  second  is  less  so ;  the 
third  is  narrow  antero-posteriorly,  but  of  the  same  breadth : 
each  of  these  has  a  strong  spine  closely  adpressed  ana 
directed  backwards  near  each  anterior  angle ;  tne  fourth  to 
the  tenth  are  narrow  transverse  pieces,  slightly  arched,  with 
the  convexity  forwards,  and  each  smaller  than  the  previous 
one,  and  each  with  three  bristles  on  either  side  near  its 
posterior  edge ;  the  eleventh  is  oval,  with  two  rather  longer 
bristles  at  the  sides,  and  two  shorter  ones  between  them ;  the 
twelfth  is  similar  to  but  smaller  than  the  eleventh,  and  with 
onlv  short  bristles ;  the  thirteenth  is  immediately  behind  this 
and  close  to  the  extremity  of  the  body ;  it  consists  of  a  rounded 
subtriangular  piece,  with  its  outer  rounded  extremities  curled 
round  so  as  nearly  to  meet,  and  a  separate  narrow  piece  at  its 
posterior  margin ;  from  within  the  curled  ed^  there  proceed 
backwards  two  transparent  processes,  each  with  a  disk-shaped 
extremity. 

The  dorsal  plates  are  situated  in  the  sulci  between  the 

*  A  careful  examination  of  a  prepared  specimen  of  the  suckers  shows 
them  to  be  appendages  of  a  three-jointed  tarsus,  in  addition  to  which 
there  are  one  or  two  claws  (spurs  at  the  extremity  of  the  tibia  P). 
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s^ments,  the  ventral  ones  about  the  middle  of  each  segment. 
AU  these  plates  are  of  a  delicately  tessellated  structure,  as  if 
constructed  of  flattened  cells  arranged  in  arches  springing 
from  their  posterior  margins ;  the  femora  have  a  similar  struc- 
ture, and,  in  a  prepare!  specimen,  I  see  that  their  dorsal 
margin  is  toothed  where  the  different  cells  overlap  each 
other. 

These  plates  may  be  regarded  as  a  beautiful  display  of  the 
dermal  anatomy  of  the  little  active  larva ;  and  the  above  de- 
scription is  doubtless  equally  applicable  to  it.  As  a  parallel 
instance  I  may  refer  to  the  case  of  the  female  of  the  white 
ant,  as  described  by  Smeathman,  where  he  mentions  the 
Putex  penetrans  as  the  only  similar  instance  known  to  him. 
In  examining  the  little  active  larva  I  did  not  notice  any  seta&, 
except  a  short  one  at  the  side  of  each  segment;  these  were 
probably  those  of  the  secondary  dorsal  plates.  I  found  more 
than  a  dozen  of  these  larvae  within  full-grown  wasp-larvae, 
and  had  the  pleasure  of  watching  three  of  them  emerge  from 
the  wasp-grub.  The  usual,  and,  I  believe,  the  only  normal, 
place  to  emerge  is  at  the  anterior  aspect  of  me  fourth  segment 
(head  =  1st).  The  Rhipiphamsy  wnich  is  usually  in  motion, 
and  for  its  situation  might  be  called  tolerably  active,  is  seen 
to  lav  hold  of  the  intenor  of  the  skin  with  its  anterior  legs, 
and  keeps  biting  and  scratching  with  its  strong  and  sharp  jaws 
until  it  IS  able  to  thrust  through  its  head,  when,  in  less  than 
a  quarter  of  an  hour,  it  completely  emerges  by  a  vermiform 
movement ;  and  at  the  same  time  it  casts  a  skin,  together  with 
the  black  head,  legs,  plates,  &c.  Its  anterior  surface  as  it  emerges 
is  directed  towards  the  head  of  the  wasp,  and,  bending  for- 
wards as  it  emerges,  and  guided  probably  when  in  its  natural 
position  by  the  wall  of  the  cell,  it  passes  forwards  as  it  emerges 
along  the  anterior  surface  ot  the  wasp^grub,  tmtil  its  head 
comes  somewhere  near  the  second  segment  of  the  wasp  on  its 
dorsal  or  lateral  aspect,  where  it  at  once  seizes  hold.  When 
removed  from  the  cell,  as  those  I  examined  were,  the  first  few 
segments  of  the  Rhipiphonta  came  directly  outwards,  though 
they  equally  succeeded  in  seizing  the  wasp-grub  by  the  shoul- 
der. The  place  of  emergence  is  marked  by  a  slight  puckering, 
and  by  the  black  particles  of  the  cast  skin.  There  seems  to  be 
no  escape  of  fluid  from  the  wound  thus  made :  for  one  thing, 
it  is  smaller  than  the  diameter  of  the  Rh%piphor%i>sAxry9,j  whicn 
squeezes  through  it  and  plugs  it  for  the  time ;  and  afterwards  it 
is  to  a  certain  extent  stopped  by  the  cast  skin  of  the  Rhipt- 
phorus. 

The  position  of  the  RhtpiphortiS'lenyeL  inside  that  of  the 
wasp,  when  it  is  ready  to  emerge,  is  with  the  head  to  the 


Digitized  by 


Google 


of  Bhipiphorus  paradoxus.  321 

point  of  emergence  at  the  front  of  the  fourth  segment,  with  its 
bodj  extending  into  the  flanks  of  the  second  and  third  seg- 
ments, and  its  ventral  surface  towards  the  skin  of  the  wasp. 
The  larvao  that  I  found  in  the  still  feeding  wasp-grubs  were 
clearly  in  the  general  cavity  of  the  body  of  the  wasp,  among 
its  fat-masses  &c.,  and  not,  as  I  imagined  might  be  the  case 
when  I  had  only  seen  them  in  spun-up  grubs,  between  the 
larval  and  pupal  skins  of  the  host  I  may  mention  that  when 
the  young  JtRipiphorus  has  emerged,  the  black  markings  of 
its  cast  skin  are  always  easily  detected  in  front  of  the  fourdi 
segment.  All  that  I  allowed  to  do  so  emerged  within  four 
hours  of  the  taking  of  the  nest :  and,  to  take  a  round  number, 
it  seems  probable  that  they  do  so  within  six  hours  of  the 
spinning-up  of  the  wasp-grub.  This  idea  is  confirmed  by  the 
fact  that  though  all  the  still  infested  grubs  had  the  dislocation 
of  the  larval  head  that  occurs  so  soon  after  spinning  up,  some 
had  no  trace  of  the  pupal  eyes,  and  others  but  a  faint  brown 
mark.  I  have  described  the  RMptphorvsAsiXYdk  in  this  stage 
as  being  4^  millims.  in  length,  and  I  find  I  have  notes  of 
larvas  feeding  outside  the  wasp  of  less  than  3  millims.  On 
emer^ng,  the  larva  becomes  shorter  and  thicker,  and  very 
soon  loses  length  by  that  curving  forwards  of  its  head  which 
is  so  marked  in  the  full-grown  larva,  and  which  does  not  exist 
before  its  emergence.  The  young  larva  oi  RhipiphoTxia  is  now 
found  lying  like  a  collar  immediately  under  the  head  of  the 
wasp-grub,  and  is  attached  to  it  by  the  head,  though  not  very 
firmly.  At  this  stage  the  feedine  of  the  young  Mhipiphorua 
is  rather  sucking  than  eating.  In  the  case  of  a  larva  4  mil- 
lims. in  length,  the  wasp-gruD  was  rather  flaccid  at  the  upper 
extremity ;  one  of  the  pupal  eye-marks  had  disappeared ;  yet 
there  was  no  wound  of  any  size  in  the  skin,  though  very 
slight  pressure  caused  fluid  to  exude.  When  we  examine  the 
mouth-apparatus  of  the  ^AtptpAorw^larva,  we  see  that,  though 
it  must  make  a  wound  in  the  skin,  its  jaws  are  ill-adapted  lor 
any  thing  like  eating.  As  the  RhipiphorusABXYdk  grows,  its 
hinder  segments  pass  downwards  in  front  of  the  wasp-grub, 
and  its  mouth  retains  hold  of  the  upper  extremity  of  the  wasp- 
grub.  When  it  has  grown  to  a  length  of  about  6  millims.,  it 
casts  its  skin  for  a  second  time ;  and,  so  far  as  I  have  been 
able  to  observe,  it  only  does  so  twice  (the  first  time  was  on 
emergence  from  the  wasp-larva).  The  skin  splits  down  the 
back,  and  remains  attached  to  the  front  of  the  larva,  lying 
between  it  and  the  wasp.  When  the  Rhipiphorua  has  grown 
as  large  as  the  diminished  wasp-grub,  the  latter,  partially 
eaten  (for  by  this  time  some  ot  its  sxin  has  disappeared), 
easily  accommodates  itself  to  the  other  occupant  of  the  cell ; 
Ann.  &  Mag.  N.  Hist.  Ser.4.   Volvi.  21 
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and  about  this  period  the  curving  forwards  of  the  head  of  the 
beetle-larva,  hitherto  well-marked,  becomes  extreme.  Al- 
though there  is  still  a  good  deal  of  wasp  to  be  eaten,  the  cell 
from  above  (in  natural  position,  of  course,  below)  shows  only 
the  back  of  the  thoracic  segments  of  the  7?At]pipAorw«-larva, 
the  remains  of  the  wasp  lying  in  the  space  formed  by  the 
flattened  front  of  the  BhipipnoruSy  from  the  sixth  to  the  eleventh 
segments.  So  far  as  tolerably  close  observation  enables  me  to 
say,  it  seems  that  the  wasp-grub  entirely  disappears,  any  pjor- 
tions  held  in  the  mouth  of  the  Bhipipkorus  merely  meaning 
that  the  latter  has  not  quite  finished  its  meal ;  even  the  head 
and  jaws  of  the  wasp  appear  to  be  swallowed.  The  larva  of 
Bhtpiphomsj  as  it  becomes  full-fed,  evacuates  an  insignificant 
amount  in  the  form  of  a  few  small  reddish  pellets. 

I  can  see  no  difference  between  the  silken  dome  over  a 
normal  wasp-grub  and  that  over  a  Rhipiphortis.  I  mention  this 
not  to  show  that  Rhipipharus  does  not  spin  it,  which  is  suffi- 
ciently clear,  but  to  show  that  it  is  not  interfered  with  by  the 
proceedings  of  Rhiptphomsy  and  that  the  wasp-larva  is  able 
to  spin  it  as  usual,  although  it  is  attacked  before  it  has  begun 
to  spin.  Nevertheless,  although  the  silk  is  the  same,  as  soon 
as  the  RhipiphoritsAaTVB,  has  grown  at  all,  the  cell  is  easily 
detected.  It  looks  decidedly  whiter  than  the  surrounding 
cells,  from  the  larva  or  immature  pupa  oi  Rhipiphoras  shining 
through.  The  larva  of  RMpiphmis  is  much  wliiter  than  that 
of  the  wasp ;  and  the  pupa  is  quite  white,  whilst  that  of  the 
wasp  has  two  large  brown  or  black  eyes.  As  the  time  of 
emergence  approaches,  the  jRAijptpAorM*-cell  looks  blackish  or 
reddish  as  compared  with  the  greenish  tint  given  to  the  silk 
by  the  shining  through  of  the  black  and  yellow  face  of  the 
wasp. 

The  holes  that  Mr.  Murray  observes  so  frequently  in  the 
silken  dome  covering  the  Rhimphyrus-i^^  are  not  to  be  found 
over  those  that  are  still  small,  but  over  full-grown  larvsD  and 
pupee ;  they  may  frecjuently  also  be  seen  over  healthy  wasp- 
pupee.  They  are  evidently  made  by  perfect  wasps,  who  in- 
vestigate every  thing  that  appears  unusual  in  the  cells,  with 
the  apparent  object  of  removing  a  dead  larva ;  at  any  rate,  the 
presence  of  a  living  RhipiphorusA»sy2k  seems  to  satisfy  diem 
as  well  as  one  of  their  own  pupae. 

The  wasp-grubs  and  pupae  always  face  towards  the  centre 
of  the  comb,  those  of  RhipiphorxiSy  as  follows  from  its  mode  of 
devouring  its  victim,  always  face  in  the  opposite  direction ; 
they  look  to  the  outer  angle  of  the  cell,  rarely  to  the  one  next 
it  on  either  side.  The  perfect  Rhipiphori  emerge  about  two 
days  after  the  wasps  of  the  same  row. 
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I  do  not  know  the  time  required  by  RhtpipAorus  to  go 
diroo^h  these  chanees;  it  is  something  more  than  that  re- 
qoirea  hy  the  wasp  &om  spinning-up  to  emergence ;  but  what 
this  is^  1  do  not  know.  That  this  is  much  less  in  the  nest 
naturally  than  in  the  captive  comb  is  almost  certain,  as  the 
temperature  of  the  nest  is,  no  doubt,  very  hi^h.  In  captivity 
it  is  twelve  or  fourteen  days.  Even  this  period  is  quite  com^- 
patible  with  a  larva  of  Rhijnphorus  of  about  5  millims.  grow- 
mg  in  two  dajrs  large  enough  to  fill  up  the  top  of  the  cell,  as 
we  see  it  does  before  it  is  full-grown ;  and  this  was  doubtless 
what  Mr.  Stone  saw,  as  the  Bhiptphoru9Aaxy&  becomes  a 
pupa  at  about  the  middle  of  the  penod  of  twelve  or  fourteen 
days  mentioned  above. 

In  connexion  with  this  very  rapid  development  of  RMpi^ 
pharusy  the  following  fact  is  very  interesting.  Many  larvae, 
when  about  to  assume  the  pupa-state,  present  obvious  indica- 
tions of  the  eyes  of  the  imago  beneath  the  skin  of  the  second 
or  even  of  the  third  se^ent.  This,  we  have  just  seen,  occurs 
in  Vespa;  and  on  this,  with  some  other  facts,  Ratzeburg 
founded  the  remarkable,  though  untenable,  theory  that  the 
head  of  the  imago  was  the  first  and  second  segments  of  the 
larva  combined  In  reality,  the  rapidly  developing  head 
leaves  its  previously  too  small  quarters,  and  finds  room  by 
pressing  backwards  the  other  parts  beneath  the  efiete  skin ; 
and  having  done  so,  the  various  parts  of  the  head,  and  first  of 
all  the  ejres,  begin  to  show  themselves  as  development  pro* 
ceeds.  In  most  insects  this  is  a  process  involving  several 
days ;  and  the  distortion  caused  by  tne  head  taking  up  its  new 
position  is  very  evident  long  before  any  trace  of  eyes  is  visi- 
ole ;  nor  is  any  change  observable  until  after  the  larva  has 
done  feeding.  Having  examined  a  full-fed  larva  of  Rhipt" 
]^horu8y  I  observed,  as  usual,  these  eye-spots  placed  well  back 
m  the  second  segment.  But  I  was  much  surprised,  on  exa- 
mining a  larva  that  was  still  feeding,  to  observe  the  eye-spots 
within  the  head  of  the  larva,  showing  that  the  eyes  of  the 
imago  were  beginning  to  develope^  both  before  the  larva  had 
done  feeding  and  before  the  imagmal  head  had  assumed  its 
larffer  dimensions.  These  eye-spots  consisted  of  a  patch  of 
litUe  brown  pigment-points — one  for  each  facet  of  the  perfect 
eye. 

The  young  external  larva  is  semitransparent,  with  none  of 
the  masses  of  white  fat  that  obscure  the  interior  of  the  fuU- 
flprown  larva,  and  render  it  white  and  opaque.  Each  of  the 
first  five  segments  after  the  head  presents  two  large  dorsal  pro- 
minences, one  on  each  side;  ana  the  tracheal  system  and  in- 
testine  can  be  easily  made  out.     The  latter  is  a  large  simple 
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sac.  pale  yellow  in  colour,  with  namerooB  circular  maridngs 
ana  rounded  dots,  and  is  in  continual  rhythmic  movement. 
The  tracheal  sjstem  is  very  like  that  of  other  Coleopterous 
larvas ;  it  is  probably  the  same  in  the  full-grown  larva,  as  the 
positions  of  the  spiracles  are  the  same.  From  the  first  to  the 
second  spiracle  the  lateral  trunk  is  double ;  and  about  its  mid- 
dle is  a  short  branch,  the  abortive  second  thoracic  spiracle : 
the  only  difference  from  the  Coleopterous  type  is  that  there  is 
no  spiracle  in  the  twelfth  segment;  but  there  is  a  distinct  short 
tracheal  trunk  running  towards  the  skin  to  represent  it. 

The  full-grown  larva  has  a  very  close  superficial  resem- 
blance to  a  Crabro  or  Pemphredon  larva.  It  is  11  millims.  in 
length  (this  is  from  the  fourth  to  the  twelfth  segment) ;  from 
the  jaws  to  the  last  segment  it  is  dorsally  21  milUms.,  but 
ventraUy  8  millims. ;  its  lateral  diameter  is  4^  millims.,  its 
antero-posterior  2^  millims.  It  is  therefore  much  flattened ; 
and  this  flattening  is  chiefly  in  front.  The  head  is  veiy  small, 
and  curved  forwaurds  so  as  to  be  almost  out  of  sight,  me  front 
of  the  head  being  directed  rather  towards  the  body  of  the  in- 
sect than  directly  downwards.  It  possesses  a  pair  of  triangular 
jaws  produced  at  the  apex  into  an  e2ctremely  sharp  point. 
There  is  a  transverse  line  beneath  these ;  and  there  are  emi- 
nences, that  may  be  called  labrum,  maxillae,  and  labium ;  but 
I  cannot  determine  the  actual  mouth-opening  or  any  other 
apparatus,  except  that  a  to-and-fro  suckmg-movement  is  ob- 
servable among  the  contents  of  the  head.  The  second  seg- 
ment is  rather  large,  and  possesses  dorsally  a  large  trefoil  bc«s 
on  either  side ;  it  is  in  the  front  part  of  this  uiat  the  eye-spots  are 
visible  when  they  have  quitted  the  larval  head.  These  bosses  are 
separated  from  the  head  by  a  narrow  smooth  surface ;  a  small 
lateral  tubercle  intervenes  between  them  and  a  lateral  or  ven- 
tral process.  A  similar  lateral  or  ventral  process  belongs  to 
each  of  the  two  following  segments ;  and  I  may  describe  them 
toother:  each  extends  laterally,  is  conical  and  somewhat 
pomted,  and  is  divided  by  constiictions  into  three  portions. 
As  they  are  also  distinctly  anterior  to  the  lateral  tubercles 
proper,  I  think  they  must  be  called  legs,  although  they  possess 
no  corneous  plates  or  claws,  and  are  in  fact  of  the  same  pel- 
lucid structure  as  the  other  tubercles ;  they  appear  to  assist, 
passively  rather  than  actively,  in  holding  the  wasp-grub.  The 
third  and  fourth  segments  have  each  two  large  dorsal  bosses 
or  tubercles,  with  two  smaller  ones  beneath  each,  and  an  indi- 
cation of  a  lateral  tubercle.  The  fifth  and  sixth  segments  have 
similar  but  less  marked  dorsal  tubercles.  AH  these  sclents 
are  much  narrowed  ventraUy.  The  sixth  with  the  foUowing 
segments  form  the  longitudinal  portion  of  the  body  of  the 
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larva;  they  are  much  compressed  from  before  backwards, 
this  beinff  most  marked  in  front.  Though  nearly  plain  at 
the  actual  dorsal,  ventral,  and  lateral  lines,  the  segments  are 
very  deeply  incised  in  front  and  sometimes  behind,  though 
this  is  not  marked  behind  in  a  plump  larva :  these  segments 
have  an  indication  of  dorsal  tubercles.  The  twelfth  segment 
is  smaller  than  the  others,  and  is  very  narrow  in  front,  as  the 
last  segments  curve  forwards  and  upwards ;  the  thirteenth, 
still  smaller,  appears  to  be  divided  into  two,  and  there  is,  in 
addition,  a  very  distinct  rounded  anal  tubercle.  The  dorsal 
vessel  is  a  straight  hiatus  between  the  masses  of  white  fat, 
and,  though  it  is  not  so,  looks  not  unlike  a  groove ;  and  in  a 
larva  preserved  in  spirit  the  skin  might  readily  shrink  into  it 
and  actually  make  it  one.  Except  the  tubercles,  dorsal  vessel, 
and  some  of  the  intervals  between  the  segments,  the  body  is 
ftdl  of  white  fat  disposed  in  small  rounded  convoluted  masses. 
The  spiracles  are  eight  in  number  on  each  side :  the  first  is 
near  the  anterior  border  of  the  third  segment,  about  halfway 
between  the  dorsal  and  leg  tubercles ;  the  second  is  just  above 
and  in  front  of  the  lateral  tubercle  of  the  fifth  se^ent ;  the 
others  are  in  the  six  following  segments,  in  a  httle  hollow 
behind  the  lateral  prmection,  and  near  the  anterior  part  of  the 
se^ent.  The  twelfth  segment  has  a  similar  hollow,  but  no 
spiracle.  In  the  third  and  fourth  segments  there  are  seen  very 
early  a  pair  of  tracheaB  on  the  side  of  each,  which  indicate  the 
wings  and  elytra  already  forming. 

Tne  point  which  most  reauires  investigation  is  the  place  and 
manner  of  oviposition  of  nkipvphorus.  As  the  young  larva  is 
active,  it  is  by  no  means  necessary  that  the  eggs  be  laid  in 
the  nest  of  the  wasp ;  and  I  have  never  found  a  Rhiviphorus 
in  any  of  the  numerous  wasps'  nests  I  have  examinea,  except 
such  as  had  recently  emerged  from  the  cells.  I  have  found 
the  larvsB  also  very  abtmdant  in  some  nests,  in  others  very 
scarce,  only  two  or  three  soihetimes  in  the  whole  nest.  Were 
the  eggs  laid  in  the  nest,  they  should  always  be  either  abun- 
dant or  absent.  I  do  not  know  it  from  my  own  observation ; 
but  I  believe  that  the  perfect  beetles  hibernate — ^wherefore 
the  eggs  must  be  laid  in  spring  and  summer.  I  have  in  vain, 
however,  caught  and  examined  many  wasps  at  large,  in  the 
hope  of  finding  them  infested  by  yoxmg  RhtpiphoruaAxrYddj  as 
the  AndrencB  &c.  are  by  those  of  MehH.  In  determining  the 
oviposition,  the  yoxmg  larvae  would  incidentally  be  obtained 
in  large  numbers.  Ail  other  methods  I  have  tried  to  obtain 
more  than  the  one  I  accidentally  met  with  have  failed.  I 
intend  to  secure  as  many  perfect  Rhipiphori  as  I  can,  and  to 
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try  to  keep  them  over  the  winter,  in  order,  if  possible,  to  ob- 
tain the  eggs. 

EXPLANATION  OF  PLATE  XVL 

Fiff,  A.  Larra  of  Hhqnpfiorus  paradoxuSj  from  the  interior  of  a  feeding 
wasp-gruby  magnified  S2  diameters :  the  small  figures  1, 2, 3,  &e. 
mark  the  head  and  dorsal  plates,  the  latter  bdr^  placed  at  the 
anterior  margins  of  their  seyeral  segments. 

Fig,  B.  Dorsal  view  of  larra  of  Bhipiphortu  paradoxus  when  about  to 
emerge  from  the  interior  oi  tne  spun-up  wasp-grub,  magnified 
12  diameters. 

Fig,  0.  Ventral  aspect  of  the  same  larva.  The  figures  refer  to  the  seg- 
ments as  m  figure  A,  the  Tentral  plates  being  placed  about  the 
middle  of  each  segment 

Fig,  D.  Dorsal  yiew  of  head  and  dorsal  plates  of  larra  of  Bhip^horw 
(figs.  B  &  C)  ;  the  numbers  refer  to  the  corresponding  segments 
of  the  larva;  magnified  100  diameters. 

Fig,  E.  Ventral  view  of  head  and  ventral  plates  of  the  same  larva,  similarly 
numbered,  magnified  100  diameters.  The  le^g^s  of  one  side  are 
represented,  numbered  with  their  corresponding  segments. 

Fip.  F.  Leg,  magnified  200  diameters. 

JW.  G.  Mfuidible  of  riffht  side,  magnified  900  diameters. 

Fig,  H.  Dorsal  plate  of  fourth  segment,  magnified  210  diameters,  show- 
ing tessellated  structure.  Figs.  D,  £,  F,  G,  &  H  are  drawn  from 
specimens  mounted  in  turpentine. 

Figs,  I  &  K.  Lateral  and  ventral  views  of  the  tracheal  system  of  the 
recently  emerged  larva,  ma^fnified  14  diameters,  showing  the 
position  of  the  spiracles  and  indications  of  the  positions  of  the 
obsolete  spiracles  of  the  fourth  and  twelfth  segments :  a  shows 
the  appearance  of  a  portion  of  the  intestinal  tube  of  the  larva 
at  this  stage. 

Fig,  L.  Full-grown  larva  of  Bhipiphortts  paradoxus,  lateral  view. 


XXX. — Note  on  the  Egg  of  Ehipiphonis  paradoxus. 
By  Andrew  JMujrray,  F.L.S. 

Dr.  Chapman  having  been  good  enough  to  communicate  to 
me,  before  publication,  his  admirable  mscovery  of  the  earlj 
stage  of  Rhipiphorus  paradoxus j  I  crave  a  few  lines  to  con- 
gratulate him  upon  his  success  and  to  express  the  gratification 
which  I  and,  1  am  sure,  all  other  entomologists  feel  at  the 
clearing-up  of  the  puzzling  and  mysterious  lire-history  of  this 
insect. 

So  soon  as  Dr.  Chapman  pointed  out  to  me  the  key  of 
the  mystery,  I  had  no  diflSciuty  in  procuring  a  number  of 
specimens  of  the  larva  of  Rhipiphoma  in  its  first  or  internal 
stage  of  parasitism.  I  have  not  been  fortunate  enough  to  see 
it  actually  come  out  and  change  its  skin,  and  then  fix  its  em- 
brace upon  its  victim ;  but  Dr.  Chapman  has  himself  seen  this, 
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and  some  points  of  resemblance  in  the  ^pearance  (dissimilar 
in  other  respects  as  they  are)  of  the  parasite  in  its  internal  and 
external  stages  doubtless  prepared  nim  for  the  discovery  that 
it  did  so. 

In  his  last  communication  to  me  on  the  subject,  he  men- 
tioned that  the  only  point  in  the  history  of  the  creature  which 
he  had  not  seen,  and  which  still  required  to  be  made  out,  was 
the  egff  and  the  mode  of  laying  it.  He  has  perhaps  by  this 
time  cleared  up  this  part  of  the  mystery  too,  in  which  case 
the  following  observations  made  hy  my  correspondent  may  at 
least  be  worth  a  place  as  confirmation.  If  he  nas  not,  then  it 
carries  on  the  history  a  trifle  farther. 

Of  course  Dr.  Chapman's  discovery  shows  that  the  supposed 
egg,  which  I  figured  with  doubt  in  my  last  paper,  was  not 
really  the  egg,  but  the  young  parasite  newly  emerged.  Since 
then  I  have  seen  (by  means  of  post-mortem  exammation)  the 
real  ^gg  in  quantity  inside  a  female  Rhipiphorus.  and  also  an 
egg  laid  by  the  parent.  It  is  a  great  deal  smaller  than  the 
supposed  effg,  and  also  a  great  deal  smaller  than  the  wasp- 
egg,  scarcely  a  fourth  part  of  the  size  of  the  latter. 

Among  the  Rhipiphori  saved  from  the  last  piece  of  comb 
that  came  into  our  possession  were  two  most  healthy  females 
and  a  miserable  male,  which  was  picked  out  of  a  cell  before 
he  could  walk,  and  which  went  scuffling  about  on  his  back  or 
any  how  for  some  days,  until  on  Saturday,  Aug.  27,  he  became 
very  brisk.  That  evening  one  of  the  females  was  observed 
witn  her  ovipositor  stretched  out  to  a  most  extraordinary 
length  and  applied  to  the  side  of  the  little  chip  box  in  whicn 
they  were  kept.  It  remained  so  for  a  brief  time,  and  when 
she  withdrew  the  ovipositor,  she  left  something  beside  the  egg 
like  gummy  thread  collecting  into  a  drop.  On  taking  up 
the  creature,  she  was  easily  compelled  to  put  her  ovipositor  in 
and  out,  so  that  it  could  be  examined  in  its  natural  state.  It 
is  very  slender,  tapering,  and  apparently  ringed  (perhaps  the 
rines  are  sims  of  a  telescope  arrangement),  and  furnished 
wim  bristle-like  appendages  directed  towards  its  point ;  and, 
although  very  flexible,  it  has  firmness  enough  to  visibly  press 
in  the  skin  of  a  wasp-grub  to  which  she  was  made  to  aj^ly 
it ;  but  no  puncture  could  be  detected. 

This  does  not  tell  us  very  much.  Her  laying  an  egg  on 
the  wall  of  the  box  is  against  the  notion  that  i^e  may  de- 
posit her  egg  inside  the  wasp-larva  by  piercing  its  skin,  like 
an  ichneumon;  so  is  the  gummy  secretion;  while,  on  the 
other  hand,  it  has  been  suggested  to  me  that  the  ovipositor 
with  its  bristles  may  be  something  analogous  to  the  serrated 
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ovipositors  of  some  of  the  sawflies.  I  incline  to  tlie  view  that 
it  simply  deposits  the  egc  in  the  cell  or  on  the  body  of  the 
wasp-lanra.  So  far  as  I  mow,  there  are  no  Coleoptera  that 
have  penetrating  ovipositors,  or  that  deposit  their  eggs  as  in- 
ternal parasites,  as  ichneumons  do ;  and  I  do  not  see  what 
use  a  barbed  weapon  would  be  in  cutting  into  the  inside  of 
a  wasp-grub ;  a  gumlet  or  simple  point  for  cutting  through  the 
skin  would  of  course  be  necessary  for  penetration :  but  after 
the  skin  was  once  penetrated,  the  rest  would  be  still  easier  to 
the  same  implement. 

The  experiment  was  tried  of  inoculating  a  wasp-grub  or 
two  by  puncturine  the  body  and  inserting  in  each  an  egg 
taken  from  the  body  of  a  female  Rhipiphorus  that  died.  These 
all  came  to  nothing,  which,  however,  might  be  due  as  well  to 
the  eggs  not  being  fertilized  or  to  their  being  taken  from  a 
dead  mother  as  to  their  being  put  in  an  unnatural  nidus.  On 
another  opportunity  I  shall  try  the  experiment  of  laying  the 
egg  on  tne  body  of  the  wasp-grub,  and  see  what  comes 
of  It. 

Another  thing,  however,  we  gather  from  these  observations; 
and  that  is,  that  the  Rhiptpliorus-^g^  are  formed  and  laid  a 
few  days  after  the  perfect  insect  comes  out ;  and  from  this  we 
may  further  argue  that,  under  ordinary  circumstances,  at  all 
events  in  the  second  brood,  the  female  Bhiptphorus  lays  her 
e^gs  before  leaving  the  wasps'  nest,  and  does  not  enter  it  in 
advanced  life  for  the  purpose.  Tms  would  account  for  the 
Rhipiphori  not  being  seen  abroad.  They  are  mentioned  as 
found  on  flowers  ;  but  I  never  saw  them  there,  and  never  saw 
any  body  who  had  seen  them  anywhere  except  in  connexion 
with  a  wasps'  nest.  Their  whole  life,  birth,  internal  para- 
sitism, external  parasitism,  pupadom,  maturity,  marriage, 
propa^tion,  and  death  (if  death,  as  is  the  case  with  many 
other  insects,  soon  follows  on  the  fulfilment  of  the  functions 
of  propagation)  would  appear  to  be  passed  within  the  narrow 
limits  of  a  wasps'  nest.  But  if  this  be  so,  of  what  use  are 
their  wings  and  vigorous  and  rapid  powers  of  motion  (which 
are  often  disappointing  enough)  r  And  how  about  the  first 
appearance  of  tne  founder  of  the  colony  in  the  wasps'  nest  in 
spring?  I  merely  notice  these  things  to  show  that,  although 
Dr.  Chapman  has  taken  ofif  thd  cream  of  the  interest  regarding 
the  life  of  the  Rhipiphorus  by  his  discovery,  sufficient  yet  re- 
mains to  render  the  study  of  its  habits  an  interesting  subject 
of  research. 
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XXXI. — On  the  Ultimate  Structure  of  Marine  Sponges. 
By  H.  J.  Cabteb,  F.R.S.  &c. 

The  "  ultimate  structure  "  of  the  marine  is,  mutatis  mutandis^ 
the  same  as  the  ^^  ultimate  structure "  of  the  freshwater 
Sponges. 

In  July  1857  I  described  and  illustrated  the  "  Ultimate 
Structure  of  SpongiUa^^^  (Annals,  vol.  xx.  p.  21,  pi.  1).  In 
January  1859  1  expressed  doubt  as  to  the  j>osition  of  the  cilia 
in  the  "  ampullaceous  sac,"  and  my  conviction  that  they  were 
external  instead  of  internal,  contranr  to  my  first  statement  {ib. 
vol.  iii.  p.  12).  In  October  1861  I  again  returned  to  my  ori- 
ginal view,  viz.  that  the  cilia  were  inside  {ib.  vol.  viii. 
p.  290). 

This  discrepancy  I  can  now  adjust ;  for,  the  cilinm  of  the 
sponge-cell  bemg  retractile  and  the  sponge-cell  itself  amoeboid 
and  free  to  change  its  position  in  sttUy  the  cilia  may  at  one 
time  be  put  forth  outside,  and  at  another  inside  the  ampulla- 
ceous sac,  the  latter  probably  being  their  normal  position. 

Now  what  is  this  "  ampullaceous  sac  "?  for  although  it  is 
twelve  years  since  my  description  of  it  was  published  (viz. 
1857),  no  one,  to  my  knowledge,  has  referred  to  it  but  Pro- 
fessor H.  James-Clark,  of  Boston,  in  June  1866  (Mem.  Boston 
Soc.  Nat.  Hist.  vol.  i.  pt.  3,  p.  1,  1867),  a  fact  which  may  be 
excusable  to  those  who  have  been  brought  up  in  a  language 
different  frt)m  that  in  which  it  was  published. 

^^  Ampullaceous  sac  "  is  the  term  which  I  applied  to  certain 
groups  of  unciliated  and  monociliated  sponge-cells  or  monad- 
Bke  bodies  which  are  tessellated  together  in  a  globular  form, 
and  scattered  plentifriUy  here  and  there  throughout  the  sponge 
so  as  to  make  up  the  greater  part  of  its  bulk.  The  globular 
form  presents  a  circular  opening  or  transparent  area  through 
which  the  cilia  may  be  observed  to  play  internally ;  and  when 
the  young  SpongiUa  is  grown  from  the  seed-like  body,  and  a 
solution  of  carmine  is  put  into  the  water  around  it,  these  glo- 
bular bodies  alone  become  coloured ;  that  is  to  sav,  they  alone 
take  in  the  carmine ;  and  thus  their  globidar  K)rm  becomes 
clearly  defined  and  differentiated  from  the  rest  of  the  mass. 

Hence  the  little  globular  bodies  are  clearly  the  animal  ex- 
pression of  the  sponge  in  particular,  as  they  are  respectively 
the  only  mouths  and  stomachs  of  the  sponge — in  short,  the 
nutritive  apparatus,  all  the  rest  being  subsidiary. 

When  the  Sponailla  thus  fed  with  carmine  is  torn  to  pieces, 
the  monad-like  bodies  (which  we  shall  henceforth  call "  sponge- 
cells  ")  of  which  the  ampullaceous  sac  is  composed  are  found 
to  have  taken  in  the  carmine,  while  the  absence  of  the  cilium 
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in  Bome^  and  not  in  others^  maj  be  explained,  as  just  stated, 
hy  its  being  retractile. 

Further,  it  was  observed  that  after  a  time  those  portions  of 
the  carmine  which  were  uniq)propriated  to  nourishment  were 
rejected,  and,  as  they  fell  into  the  adjoining  canal  of  the  excre- 
tory system,  were  thus  voided.  But  whether  they  passed  into 
the  excretory  canal  through  the  circular  opening  or  tran^- 
rent  area  in  the  ampullaceous  sac,  or  through  another  opemng 
in  it  unseen,  or  directly  through  the  substance  of  the  \x>dj  ^ 
the  sponge-cell,  ^mo^a-like,  mto  the  excretory  canal,  I  could 
not  determine. 

The  particles  of  carmine  could  be  seen  to  pass  in  through  the 
holes  of  the  veil  or  sarcodal  investing  layer  of  the  SponffilUij  and 
thence  into  the  bodies  of  the  sponee-celb ;  but  whether  through 
the  circular  opening  of  the  ampiulaceous  sac  mentioned  or  by 
impinging  upon  the  sponge-cells  direct  on  the  external  side  of 
the  ampullaceous  sac,  or  both  alternately,  according  to  circum- 
stances, I  also  could  not  determine.  All  that  I  can  assert  is 
that  the  particles  of  carmine  did  pass  into  the  spHonge-cells, 
and  that  the  imdigested  parts  passed  into  the  neignDOuring 
excretoiy  canal,  about  the  branches  of  which  the  ampul- 
laceous sacs  are  hung  like  grapes  on  a  grape-stem,  and  so 
ultimately  out  at  the  single  vent  (for  there  is  but  one  at  this 
period),  as  represented  in  the  illustrations  to  which  I  have 
alluded.  I  could  follow  them  to  the  sponge-cell  and  see  them 
immediately  after  they  fell  into  the  excretory  canal ;  but  their 
intermediate  course  I  failed  to  observe. 

So  far,  then,  it  was  evident  that  the  ampullaceous  sac  is  the 
expression  of  the  alimentary  apparatus. 

To  conceive  that  the  nourishing  portions  of  the  food,  after 
having  been  resolved  into  chime  in  these  sponge-cells,  subse- 
quently passed,  by  endosmosis,  into  the  general  mass  to  be- 
come assmiilated,  is  only  to  assume  a  fact  common  to  all  living 
structures,  a  fact  which  is  as  certain  by  assumption  as  the 
ejection  of  excrement  is  open  to  ocular  demonstration. 

Thus  the  normal  course  in  Spongilla  is  for  the  particles  of 
food  to  be  received  through  one  channel  and  its  undigested 
portions  to  be  ejected  by  another.  Where  the  opposite  takes 
place,  it  is  an  exception  to  the  rule,  or  abnormal. 

Wnen  the  young  Spongilla  became  replete  with  carmine, 
it  closed  the  pores  of  the  investing  membrane  and  the  single 
osculum  of  the  excurrent  system  of  canals ;  but  after  a  certain 
time  all  were  again  opened,  and  then  liie  carmine,  which 
during  the  interval  stul  remained  in  the  sponge-cells  [not 
in  the  excretory  canals)  ^  began  to  be  separated  from  its  nutri- 
tive portion  and  its  particles  to  fall  from  the  sponge-ceUs  into 
the  cxcrctoiy  canals  and  so  be  voided. 
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PerveredonB  of  the  currents  do  take  place  oocasionaliy  under 
certain  circumstances.  Thus  Dr. Bowerbank,  in  his  "Report 
on  the  Vital  Powers  of  the  Spongiad»,"  published  in  the 
Report  of  the  British  Association  for  the  Advancement  of 
Science  for  1856,  alludes  to  an  occurrence  of  this  kind,  on 
which  he  observes : — "(June  9.)  The  reversal  of  the  action  in 
the  osculum  in  this  instance  was  apparently  effected  hj  the 
vigour  of  the  action  in  the  other  group  of  oscula,  the  whole  of 
these  organs  being  more  or  less  connected."  The  italics  are 
mine. 

On  the  other  hand,  H&ckel  ("  On  the  Organization  of 
Sponges  and  their  Relationship  to  the  Corals,"  translated  in 
the  Annals,  vol.  v.  p.  1,  January  1870)  observes  at  p.  9 : — 
"  I  (with  Miklucho)  designate  the  largest  cavity  into  which 
the  canal-system  is  dilatSi  in  the  sponge-body,  and  which 
is  usually  called  the  excurrent  tube  or  flue  {caminus).  as 
the  stomach,  or  digestive  cavity,  and  its  outer  orifice,  which 
is  usually  called  the  excurrent  orifice  or  osculum,  as  the  buccal 
orifice  or  mouth." 

Marine  Sponges. 

The  chief  part  of  what  I  have  described  in  Sponailla  I  have 
been  able  to  identify  in  the  "  ultimate  structure  of  the  ma- 
rine sponges,  both  calcareous  and  siliceous, — that  is  to  say,  the 
presence  and  persistence  of  the  ampuUaceous  sac«  which  may 
always  be  recognized,  entire  or  fragmentary,  as  tne  case  may 
be,  in  a  more  or  less  globular  group  of  spherical  monociliated 
sponge-cells  in  the  living  state — and  in  the  dried  or  wet  pre- 
served state  (here  of  course  without  the  cilium),  innumerably 
scattered  throughout  the  mass,  and  thus  presenting  the  points  at 
which  the  nourishing-apparatus  is  situated,  just  as  certainly  as 
if  this  had  been  proved  by  the  testing  process  of  carmine  prac- 
tised in  Spongilta, 

Were  it  as  easy  to  keep  the  marine  sponges  alive  as  the 
freshwater  sponges,  no  doubt  their  growth  in  a  watch-glass, 
feeding  witn  carmine  &c.,  and  the  consequent  phenomena 
might  also  be  as  easilv  observed ;  bjxt  the  recogmtion  of  the 
existence  of  the  ampullaceous  sac,  as  all  the  rest  has  been 
witnessed  in  SpongiUay  is  sufficient.  The  only  wonder  to  me 
is  that  what  I  have  stated  of  Spongilla  has  not  been  identified 
by  others ;  it  is  so  easjr  to  grow  this  sponge  in  watch-glasses 
from  the  seed-like  bodies. 

Siliceous  Sponges. 

I  first  noticed  more  particularly  the  ampullaceous  sac  in  the 
marine  sponges  in  December  last,  viz.  in  Halichondria  simu- 
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Zantf^ohnston  (/«aJu^aMmuZan«yBowerbank)yWhich,withthe 
exception  oi  Halichonariapaniceaj  Johnston^  is  the  commonest 
sponge  in  this  locality  (Budleigh-Salterton,  Devon).  It  has 
been  figured  by  Schmidt  in  Seniera^Isodictyaj  viz.  in  R, 
aqtuBductu8j  Sat.,  and  B.  aemxtuhvlosay  Sdt.,  in  the  Histiolo- 
ffical  Supplement  to  his  ^  Sponges  of  the  Adriatic  Sea '  (Taf.  1. 
figs.  17  and  18  respectively,  1864),  under  the  name  of  "  Wim- 
perkorb." 

The  smaller  the  specimen  is,  provided  it  be  entire,  the 
better,  because  it  lives  longer  than  the  large  portions,  which 
require  so  much  more  water  and  the  water  to  be  so  often 
changed  that,  although  this  be  done  daily,  they  soon  die  and 
get  putrid.  Besides,  a  small  portion  can  be  kept  in  a  watch- 
glass  and  thus  easily  brought  under  a  high  power  of  the  mi- 
croscope for  observation,  which  with  a  large  portion  is  almost 
an  impossibili^. 

Thatwhich  1  selected  was  about  a  quarter  of  an  inch  in  diame- 
ter; and  when  tomtonieces  for  microscopical  examination  (which 
must  always  be  conaucted  in  fresh  sea-water  to  keep  the  cilia 
moving  and  alive),  the  ampuUaceous  sacs  were  observed  to  be 
about  l-750th  of  an  inch  m  diameter,  and  the  sponge-cells  of 
which  they  were  composed  about  l-SOOOth  of  an  incn  in  diameter. 
The  ampullaceous  sac  was  also  seen  in  situ  among  the  meshes 
of  the  spicular  structure,  and  there  also  to  be  of  the  same  size. 

On  a  subsequent  occasion  I  found  a  pink  portion  of  the 
same  sponge,  which  appeared  to  have  obtained  its  colour  from 
growing  in  contact  with  a  species  of  Rhodymenia ;  and  on 
tearing  this  to  pieces  I  observed  that  the  pink  colour  was  con- 
fined to  the  ampullaceous  sacs — ^that  is,  to  the  sponge-cells 
composing  them.  Hence  I  inferred  that  the  sponge  had  been 
feeding  on  the  fronds  of  the  Rhodymenia^  which  sponges  will 
do,  just  as  fimgi  enclose  and  feed  upon  leaves  and  wood. 

As  regards  the  colouring-matter  of  sponges  generally,  I 
think  it  will  be  found  to  iS  chiefljr  conmied  to  the  granular 
contents  of  the  sponge-cells  composmg  the  ampullaceous  sac. 

Thus,  in  Spongiltay  when  any  part  of  this  sponge  presents 
a  green  colour,  it  appears  to  be  confined  to  the  granules  of  the 
sponge-cells  ot  this  sac, — that  is,  if  the  colour  be  in  the  sponge 
itself  and  not  owing  to  the  presence  of  a  foreign  agent  In 
the  scarlet  sponges,  to  wit,  microciona  atrosanytanea,  Bower- 
bank  {Scopalina.  Schdt.),  it  is  confined  to  the  ampullaceous 
sac  and  the  still  more  scarlet  ^mmule  which  I  have  reason 
to  think  is  but  a  transformation  of  this  sac.  Lastly,  in  a 
soot-black  sponge  {Dercitus  (G.)  niaer^  mihi)  belonging  to  the 
Tethyad  family  of  Dr.  J.  E.  Gray  ("Notes  on  the  Arrangement 
of  Sponges,"  Proc.  Zool.  Soc.Lond.  May9,1867,p.  542),  which 
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appears  to  me  to  be  undescribed^  and  which  I  have  just  found  on 
the  rocks  here,  the  black  colour  is  owing  to  the  ampullaceous 
sacs,  which,  although  scattered  throughout  every  part  of  the 
sponge,  are  brought  together  in  much  more  close  approxima- 
tion on  the  surface,  where  they  form  a  layer  l-12th  of  an  inch 
thick,  of  intense  blackness ;  and  when  a  portion  of  this  layer 
is  torn  to  pieces,  the  black  colour  is  found  to  arise  from  the 
presence  of  one  or  more  black  ^anules  in  each  of  the  sponge- 
cells,  which  thus  collectively  give  the  black  colour  to  the  am- 
pullaceous sac,  and  the  latter,  in  ereat  numbers  and  close  ap- 
proximation, to  the  uniform  and  characteristic  blackness  of  the 
surface  of  the  sponge. 

(This  layer,  which  is  supported  on  another  internally,  formed 
of  stout  quacbiradiate  spicules,  and  covered  externally  by  a 
thin  transparent  dermal  layer  charged  with  short  bacilLaiy 
spinous  ones,  the  spicules  of  the  body  being  4-radiate  and  <rt- 
curvdte^  I  propose  to  notice  more  in  detail  in  a  future  com- 
munication, describing  and  illustrating  the  whole  sponge.) 

But  to  return  to  the  ampullaceous  sac  in  the  living  marine 
sponges,  I  have,  besides  observing  it  in  Halichondria  simu- 
tansj  seen  it  in  all  the  rest  that  I  have  examined  where  I  have 
looked  for  it  particularly.  I  have  dried  pieces  of  the  Greodidae, 
too,  in  which  it  is  obvious  ;  but  in  the  oried  sponges  the  am- 
pullaceous sac  or  little  globular  ffroup  of  sponge-ceUs  which 
represents  it  will  not  be  preserved  if  the  specimens  have  not 
been  <kied  while  fresh  and  living.  Putridity  destroys  them ; 
and  therefore  all  weathered  specimens,  such  as  are  chiefly 
found  on  beaches,  will  probably  fail  to  exhibit  them.. 

Calcareous  Sponges. 

In  the  calcareous  sponges,  on  the  other  hand,  the  tessellated 
arrangement  of  the  sponge-cells  in  distinct  compartments  has 
been  well  described  by  Dr.  Bowerbank  since  1848  (Trans. 
Microscop.  Soc.  vol.  iii.  p.  137) ;  and  it  only  remains  for  me 
to  add  that,  by  making  sections  of  dried  specimens  of  Orantia 
ciliata  in  all  directions,  these  compartments  are  found  to  open 
into  each  other,  finally  terminating  by  a  round  aperture  in  the 
general  cavity  or  cloaca  of  the  sponge. 

I  have  also  lately  observed,  in  tearing  to  pieces  portions  of 
living  Orantia  nivea^  which  is  a  massive  sessile  form  with 
branched  system  of  excretory  canals  and  oscular  vents,  and 
also  portions  of  a  beautiful  Glathrina  (Gray)  which  extends 
its  white  lace-like  network  over  the  under  surfaces  of  rocks  here 
in  great  abundance,  with  many  other  species  of  calcareous 
sponges,  that  the  same  kind  of  ampullaceous  sac  with  its  cilia 
waving  internally  exists  in  all,  as  in  the  siliceous  Isodictya 
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above  mentioned,  but  with  this  diflference,  viz.  that  the  sponge- 
cells  are  double  the  size  of  those  in  laodictva  and  the  siliceous 
sponges— that  is,  about  l-3000th  of  an  inch  in  diameter. 

Thus  it  is  proved  that  the  ampuUaceous  sac  is  the  eating- 
organ  in  Spongilla  and  in  the  marine  sponges,  both  calcareous 
and  siliceous,  generally. 

I  have  alluded  to  the  "  investing  membrane,"  or  veil  of  sar- 
code  which  covers  the  yoimg  SpongtUa  (Annals,  /.  r.) ,  in  which 
I  have  also  shown  that  holes  are  extemporized  for  allowing 
the  particles  of  food  to  enter  into  the  interior  and  be  there 
taken  up  by  the  sponge-cells  of  the  ampuUaceous  sac ;  and  it 
is  this  veil  which  m  all  sponges  alike  (tnat  I  have  examined) 
creates  a  cribriform  layer  over  the  inhalant  arese  as  it  is  re- 
quired, but  never  over  the  exhalant  areas  or  oscula. 

For  a  more  complete  account  of  the  nature  of  this  veil  and 
its  apertures  I  must  refer  the  reader  to  my  paper  "  On  the  Ul- 
timate Structure  of  Spongilla  "  (/.  c),  and  for  illustrations  of 
it  in  the  Geodidad  {Sphcerasponfftaj  Gray)  to  my  illustrations 
oi  Pcbchymatisma  Johnstonta  (Annals^  vol.  iv.  p.  8,  pi.  2. 
figs.  10-12,  July  1869) .  Further  in,  m  the  pore,  m  the  latter 
there  is  an  expansion  of  the  sarcode  which  has  been  called  by 
Dr.  Bowerbank  the  "diaphragm;"  but  it  is  generally,  if  not 
always,  a  more  or  less  spiral  plane  of  the  sarcode  (fig.  12, 1,  c.) 
in  conjunction  with  the  spiral  arrangement  of  the  minute  holes 
respectively  in  the  cribriform  layer  of  sarcode  overlying  it 
externally,  each  of  which  is  also  more  or  less  spiriform,  as 
may  be  seen  by  placing  a  perfect  portion  of  the  crust  under  the 
microscope  with  its  inner  side  uppermost,  and  viewing  it  by 
transmitted  light  through  the  pores. 

This  spiral  arrangement  of  the  holes  in  the  dermal  sarcode 
overlyinff  the  pore  as  well  as  that  of  the  diaphragm  in  the 
pore  itself,  I  have  just  now  satisfactorily  seen  in  a  piece  of 
J^achymatisma  Johnstonta  that  I  found  growing  on  the  rocks 
here :  also  I  observe  that  the  "  diaphragm  "  is  just  as  much 
developed  in  the  large  oscula  as  in  the  pores,  so  that  it  is  not 
peculiar  to  the  latter. 

Owing  to  the  short  shafts  of  the  triradiate  spicules  which 
support  the  crust  of  globular  crystalloids  in  PachynuUisma 
Johnatonia,  portions  of  the  latter  come  off  entire  when  the 
sponge  is  roughlv  raised  from  the  rock  on  which  it  may  be 
growing ;  and  thus  the  org^ans  and  structure  of  the  surface 
may  be  easily  seen,  especially  after  exsiccation— differing  thus 
from  Oeodiaj  where  the  shafts  of  the  triradiate  spicules  are  so 
long  and  so  numerous  and  the  whole  zone  so  mucn  more  deve- 
loped in  this  respect,  that  the  crust  and  the  zone  of  triradiate 
spicules  generally  come  away  together,  and  cannot  be  sepa- 
rated without  much  injury  to  the  former. 
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On  comparing  the  Sponges  with  the  Polypes  or  Corals,  one 
cannot  help  being  struck  with  the  want  of  a  second  channel  for 
the  evacnation  of  excrementitious  or  undigested  portions  in 
the  latter,  while  its  presence  in  the  former  allies  the  sponge 
more  to  tne  Poljzoa  and  Tunicata.  Then  the  total  absence 
of  thread-cells  in  the  latter  and  their  invariable  presence  in 
the  former  still  further  allies  the  Sponees  to  the  Tunicata, 
while  it  equally  separates  the  Sponges  from  the  Corals.  It 
is  true  that  the  organs  of  the  Tunicata  are  much  more  deve- 
loped or  differentiated  than  those  of  the  Sponges  ;  so  are  the 
ovaries  &c.  of  the  Corals.  But  this  does  not  militate  against 
the  Sponges  being  at  the  end  of  the  branch  of  palssogenetic  de- 
velopment leading  to  the  Polyzoa  and  Tunicata  rather  than  to 
that  leading  to  the  Corals. 

Again,  the  little  heads  of  inhalant  areas  in  OscuUna  poly- 
stomellay  Scht,  (Spiong.  Algier,),  in  Oraj/ella  cyaihophora^ 
Cart.  (Annals,  vol.  iv.  September  1869,  pi.  7),  and  probably 
more  or  less  in  all  the  Chonidad,  have  a  structure  very  much 
like  the  tentacular  orifices  of  Polypes — indeed  so  much  so 
that  in  Cliona  coralloidesy  Hancock  (Annals,  vol.  xx.  April 
1867,  p.  229,  pi.  7.  fig.  3),  which  I  have  just  had  under  ob- 
servation in  salt  water,  I  thoueht  I  had  a  colony  of  little  Po- 
lypes under  the  microscope.  They  were  scattered  (upwards  of 
one  hundred  of  them,  each  about  l-48th  of  an  inch  in  diameter) 
over  the  outer  side  ol  a  deciduous  jBa^nt^-shell,  which  was  about 
an  inch  wide  at  the  base  and  about  half  an  inch  high ;  and 
when  first  I  observed  them,  each  presented  the  appearance  of 
the  convex  iron  grating  used  for  sinks.  Some  were  round,  but 
most  oval ;  and  all  possessed  this  grating-like  opening,  except 
the  vents,  which  were  known  by  their  single  circular  aperture. 
On  examining  the  little  heads,  however,  more  particularly, 
it  was  observed  that  each  consisted  of  a  variable  number  of 
prolongations  of  the  sponge-structure  (often  more  than  a  dozen), 
which,  tentacula-like,  rose  upwards  all  round  to  form  the 
dome-like  prominence  of  the  head  during  projection — ^that, 
also  tentacula-like,  they  ended  in  tongue-like  terminations, 
but  that  these  terminations  were  tied  together  by  the  invest- 
ing layer  of  transparent  dermal  sarcode,  which  thus  transformed 
the  wnole  head  mto  a  convex  cribriform  structure  into  which 
the  floating  particles  of  the  vicinity  were  observed  to  be  drawn, 
as,  on  the  contrary,  they  were  observed  to  issue  frt)m  the  pores 
or  vents  with  nngU  circular  aperture. 

(On  removing  the  calcareous  shell  of  the  Balanus  by  acid 
and  dr3ring  the  remainder,  these  little  heads,  which  presented  a 
white  colour,  were  found  to  be  wide  at  their  base  where  they 
joined  the  sponge,  then  constricted  so  as  to  form  a  neck,  and 
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then  expanded  into  the  head,  while  the  white  crust  was  formed 
of  the  peculiar  bacillary,  sinuous,  spined,  minute  spicule  which 
Hancock  gives  (I.  c.)  as  the  characteristic  one  of  the  species, 

Eierced  by  the  points  of  a  bush  of  pin-like  spicules,  which,  as  I 
ave  before  stated,  in  the  Clionidad  appear  to  be  almost  exclu- 
sively confined  to  these  heads,  the  incipiently  but  densely 
spinous  acerate  spicules  of  this  species  beme,  as  in  OrayeUa^ 
almost  as  exclusively  confined  to  the  body  of  the  sponge. 

Thus  in  the  extension  upwards  of  the  ribs,  composed  of  sar- 
code  charged  with  spicules  and  based  on  the  general  structure 
of  the  sponge  of  which  they  thus  formed  tongue-like  prolon- 
gations, I  thought  I  saw  the  tentacles  of  a  polype ;  but  the 
clathrous  netting  together  of  their  tips  and  sides  with  the  jh-* 
vesting  sarcode,  and  the  rush  of  particles  in  through  the  lattice- 
work tnus  produced,  showed  me  that,  however  much  these  little 
retractile  heads  were  like  in  form,  they  were  not  so  in  func- 
tion to  the  tentacular  mouth  of  a  polype.  In  short,  they  did 
not  act  as  the  fringe  of  tentacles  in  Actinia  and  the  Polypes, 
which  are  prehensile  organs.  They  acted  as  sieves  to  strain 
the  water  and  prevent  the  entrance  of  particles  which  might 
be  too  large  for  the  sponge-cells  to  enclose,  or  otherwise  incon- 
venient for  the  sponge  to  receive.  Thus  in  form  they  partly 
represented  Polypes,  but  in  function  sponge-structure. 

In  HSckel's  valuable  paper  (Annals,  /.  c.  p.  4)  Leuckart  is 
quoted  as  having  stated  that,  ^^  if  we  ima^e  a  polype-colony 
with  imperfectly  separated  individuals  without  tentacles,  sto- 
machal sac,  and  internal  septa,  we  have  in  fact  the  image  of  a 
sponge  with  its  large  *  water-canals '  opening  outwardly." 
That  is  to  say,  in  short,  "  we  have  only  to  pick  out  the  polypes 
of  a  polype-colony  to  have  a  sponge." 

After  this,  at  p.  10  (op.  at.  I.  c),  HSckel  alludes  to  cer- 
tain ^^  fine  apertures  in  the  skin  [of  corals]  usually  perceptible 
only  through  the  microscope,"  which  he  considers  deserving 
of  the  term  "  incurrent  apertures  "  desired  for  respiratory 
purposes  just  as  much  as  the  pores  of  me  sponge ;  but  he 
previously  admits  that "  the  part  played  in  the  process  by  the 
cutaneous  pores  of  the  corals  is  unfortunately  still  as  good  as 
unknown. 

With  equal  reason  it  seems  to  me  we  might  liken  the  canali- 
ferous  structure  which  pervades  the  cartilaginous  coenosarc  of 
the  compoimd  Tunicata,  if  not  that  of  the  tests  of  the  Polyzoa 
and  Ascidians  also,  to  the  canaliferous  structure  of  the  Sponges. 
Nor  are  many  oi  the  compound  Tunicata  wanting  in  the 
spicular  element — ^which,  under  definite  forms,  abounds  in 
some  species  to  such  an  extent  as  to  rive  them  the  white  ap- 
pearance of  calcareous  sponges,  for  which,  at  first  sight,  they 
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may  be  easily  mistaken.  Up  to  this  time,  however,  I  have 
only  fomid  tnis  spicular  element  to  eidst  in  the  shape  of  two 
forms  of  globular  crystalloids  of  carbonate  of  lime  covered 
with  points  similar  to  some  of  the  siliceous  spherical  stellate 
bodies  of  Oeodia  arabica  (Annals,  vol.  iv.  July  1869,  pi.  1. 
fiff.  13  a) — not  of  the  globular  crystalloids  of  the  crust,  which 
all  have  a  depression  in  one  part  of  their  surface.  Such  a  de- 
pression does  not  appear  to  exist  in  the  radiated  globular 
crystalloids  (spicules)  of  the  compound  Tunicata. 

Hence  it  seems  to  me  that  the  Sponges  are  just  as  much  a 
step  to  the  Polyzoa  and  Tunicata  as  to  the  Corals,  if  not  more  so. 

But  when  we  turn  to  the  Foraminifera,  the  case  is  quite 
different :  for  here  indubitably  (as  in  Dtfflugia^  which  belongs 
to  this  class)  the  food  is  taken  in  and  tlie  undigested  portions 
ejected  through  the  same  aperture.  And  if  we  advert  to  Squa- 
mulina  scopulaj  which  I  described  and  illustrated  in  the 
Annals  (vol.  v.  p.  309^  May  1870),  we  shall  there  see  that  the 
DifflugiaAWiQ  head  arises  from  hypertrophy  of  the  central  cell 
of  a  nautiloid  form  of  Foraminifera,  while  the  ovary  is  divided 
among  the  atrophied  septa  and  chambers  of  the  nautiloid  test 
at  the  base  or  "pedestal,"  which  thus  at  once  gives  us  an  early 
condition  of  an  jictinia  or  polype,  the  pseudopodia  being  the 
early  condition  or  true  homologues  of  the  tentacles  of  the 
latter,  if  not  the  "  atrophied  septa  "  those  of  the  septa  also. 

Still  where,  it  may  be  asked,  is  the  canaliferous  structure  ? 
Observation  seems  to  point  out  that  there  are  tubular  commu- 
nications directly  through  the  tests  of  DiffiuguB  and  the  Fora- 
minifera whose  ranctions  have  not  yet  been  defined.  Like  the 
minute  apertures  on  the  skin  of  Corals,  they  may  perhaps  be 
for  respiratory  purposes,  and,  if  connected  with  the  stomachal 
cavity,  would  be  the  homologues  of  the  coelenteric  vascular 
system  in  the  Corals.  But,  as  Hackel  states  of  the  cutaneous 
pores  of  Corals,  the  part  they  play  "  is  unfortunately  still  as 
good  as  unknown." 

One  does  not  assume  that  the  inhalant  pores  of  Sponges 
may  not  be  in  part  respiratory  organs,  but  that,  unlike  the 
Corals,  they  serve  the  purpose  also  of  sifting  the  nutritive  ma- 
terial which  is  drawn  m  tnrough  them  by  the  internal  organs 
of  the  s^nge — in  short,  that,  as  in  the  iWicata  and  Polyzoa^ 
the  respiratory  water  and  the  food  enter  the  body  througn  one 
aperture  and  come  out  at  another. 

I  have  stated  that  there  is  only  one  vent  in  the  young  8pon-- 
giUa  grown  from  the  seed-like  body ;  but  sometimes  (see  my 
"  Ultimate  Structure  of  SpongiUaj^  op.  cit.  I.  c.  p.  31)  "  it  hap- 

£ens  that  one  of  the  large  branches  of  the  efferent  system 
ursts  and  gives  rise  to  an  efferent  current  before  the  tubiJar 
Ann.  dk  Mag.  N.  Hist.  Ser.4.   Vol.  yi.  22 
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▼ent  resumes  its  original  dimensions  and  opens  its  aperture, 
by  which  two  effer^it  currents  are  subsequently  estal>lished, 
for  the  abnormal  one  does  not  close  when  the  normal  one  be- 
comes opened/' 

Dr.  Bowerbank  also  (Brit.  Assoc.  Adyanc.  Science,  Beport 
for  1856)  notices  ("June  10")  the  opening  of  several  new 
oscula  and  the  closing  of  old  ones  in  the  piece  of  Hymeniacidon 
caruncula  which  he  was  watching,  as  ii  they  could  be  closed 
and  extemporized  like  the  holes  of  the  inyestin^  sarcodid 
layer  when  and  wherever  required.  On  Pachymattsma  John- 
stonia^  too,  and  many  other  sponges,  the  great  vents  are  con- 
gregated into  groups  in  one  or  two  places,  and  not  distributed 
generally,  as  if  the  sponge  were  divided  into  districts  each 
having  its  respective  vent.  Yet  HSckel  states  (p.  8,  /.  c.) 
that  his  investigations  have  confirmed  him  "  in  the  opinion 
quite  recently  put  forth  by  O.  Schmidt,  that  every  part  of  the 
sponge-body  which  possesses  an  excurrent  orifice  {osculam)  is 
to  be  regarded  as  a  distinct  '  individual.'  This  ^  true  indi- 
vidual '  oif  the  sponge-body  I  PHackel]  denominate,  in  ac- 
cordance with  my  theory  of  inoividuality,  a  ^  person ;'  and 
every  sponge-body  that  consists  of  two  persons  (t.  e.  that  pos- 
sesses two  or  more  oscula)  I  denominate  a  ^stock'  or  'connus.'  " 
Hackel's  theory  may  suffice  for  the  Caldspongifie,  but  I  doubt 
if  it  will  i^ply  so  generally  to  the  Siliceous  Sponges. 

GenercUive  Organs, 

What  these  are  in  the  Corals  or  Polypes  and  Tunicata  is 
evident.  But  where  are  they,  and  what  are  they,  in  the  Sponges  ? 

The  seed-like  bodies  of  SpoTigiUa  I  have  long  since  com- 
pared with  the  winter-egg  ol  the  freshwater  Polyzoa  (Annals, 
voL  iii.  p.  331,  May  1859,  pi.  8);  and  the  ciliated  gem- 
mules  appear  to  me  to  be  only  another  form  of  them,  while 
all  appear  to  me  origiaally  to  be  but  transformations  of  the 
ampullaceous  sac. 

But  what  is  the  ovum  and  what  the  spermatozoon  of  the 
sponge? 

In  November  1854  (Annals,  voL  xiv.  p.  334)  I  published 
(the  reader  will  be  tired  of  my  referring  to  my  publications ; 
if  not,  I  am)  a  short  account,  with  illustrations,  of  certain  mo- 
nociliated  sponge-cells,  which  at  the  time  I  conjectured  to  be 
the  zoosperms  or  spermatozoa  of  the  sponge.  In  1858  (Annals, 
vol.  iii.  p.  14^  pi.  1,  January  1859),  on  account  of  the  conjec- 
ture, I  put  this  to  the  test  by  feeding  a  suitable  piece  of  Spon^ 
S'lla  with  indigo,  in  order  that  I  might  see  if  these  monoci- 
ited  sponge-cells  enclosed  any,  in  which  case  they  might  be 
considered  not  to  be  spermatozoa,  for  spermatozoa  do  not  tak« 
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in  nutrimenty  at  all  events  not  in  the  form  of  crude  material. 
They  did  enclose  portions  of  indigo,  as  my  illustration  (fig. 
12,  v.  c.)  shows ;  and  having  made  the  announcement,  I  from 
that  time  forward  hoped  that  I  should  never  hear  any  thing 
more  of  my  original  conjecture.  Nevertheless  it  is  every  now 
and  then  brought  up  as  if  I  had  only  published  it  yesterday, 
and  had  never  added  the  contradiction  which  followed  about 
five  years  afterwards,  viz.  in  1869. 

Thus  Hackel,  in  1869,  states  on  the  subject  (p.  110,  /.  c.)  :— 
"What  Carter  describes  as  the  zoospermia  oi  Spongilla  are, 
as  Lieberkiihn  perceived.  Infusoria ;  and  what  Huxley  figures 
as  zoospermia  of  Teihva  are  very  probably  vibratile  cells.  No 
less  doubtful  are  the  laments  which  Kdlliker  describes  as  the 
zoospermia  in  Esperia.^^ . . . .  "  O.  Schmidt  and  Bowerbank, 
who  have  examined  microscopically  many  thousands  of 
sponges,  have,  like  myself,  sought  in  vain  for  male  organs  of 
any  kind  whatever." 

Now,  as  regards  my  so-called  zoosperms  in  Spongilla  not 
being  so,  my  experiment  above  related,  performed  and  published 
eleven  years  since,  satisfactorily  settles  this  point.  Aa  regards 
their  being  Infusoria,  every  one  who  knows  any  thing  of  hving 
sponge-structure  knows  that  such  monociliated  cells  not  only 
aoound  in,  but  absolutely  form  almost  the  greater  part  of  it. 
And  as  regards  Lieberktlhn's  view,  expressed  elsewhere,  that 
they  were  specimens  of  Ehrenberg's  Trachelitia  trichophorus 
(Dujardin's  Astasia  limpiday  see  my  observations  on  this  point. 
'Annals,'  vol.  iii.  Jan.  1859,  p.  16),  I  am  rather  surprised 
that  Lieberkiihn  should  have  come  to  this  conclusion,  seeing 
that  Trachelius  trichophorttSy  like  Euglena^  progresses  by 
means  of  its  cilium  in  fronts  and  the  monociliated  cells  whicn 
I  figured  and  conjectured  to  be  the  zoosperms  of  Spongilla 
progress  by  means  of  the  cilium  behind.  K5lliker's  descrip- 
tion of  the  filaments  which  he  observed  in  Esperia  I  have  not 
seen.  But  Huxley's,  in  a  species  of  Tethya  described  and 
figured  in  the  'Annals '  (1861,  vol.  vii.  p.  378),  so  well  as  I 
can  remember,  closely  resemble  in  form  what  I  have  just 
observed  in  Microciana  atrosanguineay  which  is  a  very  com- 
mon sponge  in  this  locali^. 

This  monociUated  body,  which  may  now  be  seen,  in  ^eat 
plurality,  with  every  portion  of  the  microdona  torn  to  pieces 
for  microscopical  observation,  consists  of  a  rounded  triangular 
head  and  long  cilium.  The  head  is  pyriform  or  shaped  like  a 
Florence  flask  with  the  neck  drawn  out  to  a  sharp  point  or 
beak,  and  the  cilium  attached  to  the  large  end,  close  to  which 
there  appears  to  be  a  single  granule  or  nucleus ;  but  in  other 
respects  the  head  is  transparent.     At  first  these  bodies  are  in 
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contact  with  the  glass  cover,  but  soon  sink  to  the  plane  of  the 
slide,  about  which  they  move  with  the  head  foremost,  apparently 
urged  on  in  a  zigzag  course  by  the  undulations  of  tne  cilium 
behind.  For  the  most  part  they  are  single,  but  occa- 
sional groups  of  four  are  seen  rolling  over  the  field  after  the 
manner  of  monociliated  cells  or  spermatozoa  which  want  to 
become  separated  from  each  other.  When  measured,  the  head, 
including  the  beak,  was  found  to  be  1 -3000th  of  an  inch  long 
by  about  l-12000th  broad  at  the  lar^e  end,  and  the  cilium 
seven  times  as  long  as  the  body,  or  about  l-400th  inch  long. 
Under  the  action  of  iodine,  the  head  became  amber-coloured. 
While  portions  of  Microciona  atrosariguinea  taken  from  dif- 
ferent localities  abounded  with  this  body,  together  with  a 
number  of  scarlet  gemmules,  in  addition  to  the  ampullaceous 
sacs  and  monociliated  cells  of  the  rest  of  the  sponge,  portions 
of  other  sponges,  even  on  the  same  piece  of  rock  (for  it  is  most 
desirable,  in  examining  the  living  sponges,  to  bring  away 
with,  and  not  detach  from  them,  the  piece  of  rock  on  which 
they  grow),  failed  to  present  a  similar  body  when  torn  to 
pieces  under  the  microscope.  Could  this  monociliated  body 
with  triangular  head  have  been  the  spermatozoon  of  Micro- 
ciona? 

Hackel  observes  also,  at  p.  110  (1.  c.) : — "  I  regard  it,  there- 
fore, as  most  prudent  and  advisable  for  the  present,  to  doubt 
the  sexualitjr  of  the  Sponges,"  previously  having  stated,  at 
p.  6,  that  "  m  the  Sponges,  iust  as  in  the  Corals,  and,  indeed, 
m  the  Coelenterata  generally,  all  the  different  parts  of  the 
body  originate  by  differentiation  from  two  primitive  simple 
formative  membranes  or  germ-lamellsB,  the  endoderm  and  the 
ectoderm,  ....  produced  by  the  segmentation  of  the  ovum." 
And  then,  at  p.  12,  with  reference  to  the  development  of  the 
earliest  young  form  of  the  Calcareous  Sponges : — "  After  the 
egg  has  been  broken  up,  in  consequence  of  the  process  of 
segmentation,  into  a  spherical,  mulberry-like  aggregation  of 
closely  adpressed,  homogeneous,  naked  sphericid  cells,  the 
mulberry-uke  embrjro,  by  stronger  growth  in  one  direction, 
acquires  an  ellipsoidal  or  oval  form,  and  covers  itself  with 
cilia.  A  small  central  cavity  (stomach)  is  then  produced  in 
its  interior ;  this  extends,  and,  breaking  through  at  one  pole  of 
the  longitudinal  axis,  acquires  an  aperture,  the  mouth. 

This  is  very  like  the  development  of  the  youne  SpongiUa 
from  the  seed-like  body.  (See  my  illustrations  of  the  ultimate 
structure  of  Spongillaj  I.  c.) 

But,  if  there  be  an  "  ege,"  there  must  be  a  spermatozoon. 
Yet  Hkckel,  as  above  statSl,  ends  by  doubting  the  "  sexuality 
ofSponges>  >  /  S  J 
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Still  further,  in  reference  to  this  subjeciL  I  might  add  that 
I  have  twice  found  a  livinff  specimen  of  Ucdichondria  panioea 
here,  of  a  lilac  colour,  wnich,  on  being  torn  to  pieces,  waa 
found  to  be  densely  charged  with  minute  spherical  capsules, 
l-3000th  of  an  inch  in  diameter,  so  like  the  sporidia  of  the 
Mjxogastres  thaL  as  I  have  before  stated  in  the  ^  Annals ' 
(vol.  V.  p.  320,  May  1870)^  but  for  the  presence  of  the  spi- 
cules and  the  specimens  bemg  firesh  and  living,  I  should  have 
concluded  that  these  cells  came  from  one  of  the  Myxogastres, 
and  did  not  originally  belong  to  the  sponge.  Could  these 
have  been  the  true  sexual  ova  of  the  sponge?  By  develop- 
ment they  would,  of  course,  lose  their  nomogeneous  appear- 
ance, and  become  granuliferous. 

Having  endeavoured  to  show  the  near  relationship  which 
exists  between  the  Sponges  and  the  compound  Tunicata,  and 
the  still  nearer  one  which  exists  between  the  Foraminifera 
and  Corals,  I  have  only  now  to  add  a  word  or  two  in  conclu- 
sion, on  the  real  nature  of  the  animal  of  the  Sponges  abs- 
tractedly. 

The  only  naturalist,  to  my  knowledge,  who  has  turned  his 
attention  directly  to  this  aU-important  point  connected  with 
them  is  Prof.  H.  James-Clark,  of  Boston,  to  whose  valuable 
memoir  on  the  subject  (republished  in  the  ^  Annals,'  vol.  i. 
p.  133,  Feb.  1868)  I  have  alluded  at  the  commencement  of 
thispaper. 

Tne  object  of  Prof.  James-Clark  is  to  prove  that  the  mono- 
ciliated  sponge-cell  is  a  distinct  flagellated  infusorium,  possess- 
ing an  oral  and  an  anal  orifice  respectively,  in  close  approxi- 
mation, at  the  bottom  of  a  funnel-shaped  retractile  expansion 
which  surrounds  the  base  of  the  cilium,  and  also  a  nucleus  and 
two  contracting  vesicles;  further,  that  this  flagellated  infu- 
sorium is  in  no  sense  whatever  related  to  the  Bhizopoda ;  and 
that  it  is  an  aggregation  or  colony  of  such  Infusoria  which 
produces  the  "  true  ciliated  SpongicB^ 

I  cannot  altogether  endorse  Prof.  James-Clark's  views,  as  I 
have  stated  (Annals,  vol.  iv.  p.  196,  Sept.  1869)  j  nor  do  I 
desire  to  dispute  his  conclusions  here,  my  object  m  this  com- 
munication being  to  point  out  facts  which  seem  to  me  worthy 
of  consideration,  and  to  leave  all  hypothetical  arguments  in 
support  of  particular  opinions  to  those  who  thiuK  them  of 
more  consequence  than  I  do,  merely  observing  that  the  amoe- 
boid pseudopodia  of  the  Foraminifera  (Difflugia)  and  the  cilium 
of  the  Flagellated  Infusoria  {Trachelius  trichophorusj  Ehr., 
Astasia  limpiday  Duj.)  appear  to  be  combined  in  the  Sponges, 
and  that,  while  the  former  may  lead  on  to  the  Polypes,  the 
latter  may  be  the  initiative  form  of  the  Polyzoa  and  Tunicata, 
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XXXIL— On  the  Use  of  the  Term  ^'Homology:' 
By  E.  Ray  Lankesteb. 

To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History. 

Gentlemen, 

Whilst  acknowledging  with  pleasure  Mr.  St.  Gkorge  Miyart's 
recent  paper  "  On  the  Use  of  the  Term  *  Homolofly/  "  I  think 
that  I  cannot  have  been  sufficiently  clear  as  to  me  use  of  die 
term  homogenj  in  my  own  article,  since  he  speaks  of  ^^  ances- 
tral "  and  "developmental "  homogeny.  I  proposed  to  signify 
by  "  homogeny  "  simply  what  he  terms  "  ancestral  homogeny. 
Structures  which  he  would  call  "  deyelopmental  homogens/' 
if  they  are  not  also  ancestral  homogens,  do  not  come  under 
my  term  homogen  at  all,  but  are  homoplasts.  The  fact  of  the 
absence  of  ancestral  relation  at  once  removes  them  from 
the  category  of  homogens.  The  individual  cranial  bones  of 
man  are  not  all  homogenous,  each  for  each,  with  those  of  the 
osseous  fish :  but  they  are  homoplastic ;  t .  e.  conditions  other 
than  direct  heredity  have  determined  a  close  agreement  of 
arrangement. 

The  similarity  of  the  development  of  so-called  homologous 
parts  in  two  individuals,  if  it  is  not  considered  to  be  due  to 
nomogeny  (that  is,  ancestral  community)  renders  the  homo- 
plasy  the  more  remarkable,  but  does  not  require  the  term 
"  developmental  homogeny,"  which,  indeed,  seems  to  be  an 
impossible  one  by  the  demiition  of  homogeny. 

As  Mr.  Mivart  remarks  with  regard  to  the  imaginal  disks  of 
Diptera,  it  is  by  no  means  a  constant  rule  that  we  mid  the  ances- 
tral epitomizea  in  the  individual  development  of  an  organism. 
It  is  certainly  never  completely  epitomized ;  and  the  cases  in 
which  it  is  so  to  any  extent  are  rare,  and  of  proportionate 
interest.  Here  and  there  in  the  individual  development  of 
organisms  we  find  traces  of  the  epitomized  ancestral  develop- 
ment ;  but  a  large  number  of  the  appearances  presented  m 
individual  development  are  referable  to  the  immediate  rela- 
tions of  the  organism  to  its  conditions  of  existence ;  and  in 
this  way  whole  pages  of  history  are  blotted  out  or  reduced  to 
an  indecipherable  pulp  in  order  to  suit  present  conditions. 

If  I  do  not  misunderstand  him,  what  Mr.  Mivart  would  call 
developmental  homogens  when  not  true  homogens  should  be 
called  developmental  homoplasts;  t.«.,  not  only  when  complete, 
but  in  their  mode  of  development,  they  present  an  agreement 
which  is  not  due  directly  to  heredity. 

I  remain.  Gentlemen, 

Truly  yours, 

E.  Ray  Lankester. 
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XXXIII.— 0»  the  Skeleton  of 
Dioplodon  sechellensis  in  the 
Australian  Museum  at  Sydney. 
By  Dr.  J.  E.  Gray,  F.R.S.  &c. 

Mr.  Krefpt  has  kindly  sent  me 
a  photograph  of  a  very  beau- 
tifiilly  prepared  skeleton  of  Dio- 
plodon sechellensis  from  an  ani- 
mal obtained  on  the  coast  of 
Australia.  This  animal  was  be- 
fore known  only  from  a  skull  in 
the  Paris  Museum,  which  was 
obtained  by  M.  Leduc  in  1839  in 
the  Seychelle  Islands.  I  figured 
the  lower  iaw  and  skull  in  the 
'  Zoology  of  the  Erebus  and  Ter- 
ror,' t.  vi.  f.  1,  2  ;  and  M.  Duyer- 
noy  figured  tne  skull,  under  the 
name  of  Mesodiodon  densirostrisy 
in  the '  Annales  des  Sciences  Natu- 
relles.^  1851,  vol.  xv.  M.  Gervais 
also  figured  the  skull  in  the  '  Zoo- 
logie  et  Paldontologie  firan^aise,' 
^  t.  xliii.  f.  6,  under  the  name  of 
I  Dioplodon  densirostris  ]  and  its 
skull  is  figured  under  the  name 
of  D.  sechellensis  in  the  '  Ost^- 
graphie  des  C^tacds,'  t.  xxv.  f.  2, 
3,  as  distinct  from  D.  densirostris^ 
the  end  of  the  beak  of  which  is 
figured  in  fig.  1  of  the  same  plate. 
The  name  densirostris  is  used 
in  the  Paris  Museum  because 
Blainville  called  it  Ziphiu^s  densi- 
rostris] but  it  must  not  be  con- 
founded with  Delphinus  densi- 
rostrisy  Desmarest. 

The  rest  of  the  skeleton  has 
been  hitherto  unknown.  It  is 
very  much  like  that  of  Ziphius 
Sowerhiensisj  an  imperfect  ske- 
leton of  the  female  of  which  is 
figured  by  M.  Van  Beneden  under 
the  name  of  Mesoplodon  Sower- 
biensis  in  the  octavo  '  Memoirs  of 
the  Academy  of.  Brussels,'    vol. 
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t.  iii. ;  and  a  more  perfect  skeleton  is  figured  in  a  larger 
in  the  *  08tA)graphie  des  C^tac^/  t.  xad.  f.  1-3,  t.  xxii. 

*,  2^  t.  xxvi. 

This  skeleton  is  verjr  interesting  as  being  only  the  second 
species  of  the  family  of  which  any  other  part  of  the  animal  but 
the  skull  has  been  observed. 

The  form  of  the  lower  jaw  gives  a  very  peculiar  appearance 
to  the  skeleton.  The  cervical  vertebrae  are  united  together 
by  their  bodies  and  large  dorsal  processes,  the  latter  forming  a 
thick  conical  process.  The  bodies  of  the  dorsal  vertebrae  are 
verjr  small,  enlamng  in  size  towards  the  tail ;  they  are  thirty- 
six  in  number.  The  four  terminal  caudal  ones  are  very  small, 
forming  a  kind  of  cylindrical  process.  There  are  eight  chevron 
bones.  The  thoracic  cavity  is  small.  There  are  twelve  ribs 
on  each  side.  The  dorsal  processes  of  the  first  eighteen  ver- 
tebrae have  an  anterior  basal  process,  which  becomes  gradually 
smaller. 

Dr.  Krefft,  who  has  sent  me  a  more  detailed  photograph  of 
the  lower  jaw,  has  not,  unfortunately,  sent  one  of  the  limbs. 


BIBLIOGRAPHICAL  NOTICE. 

An  Elementary  Course  of  Botany,  Structural^  Physiological,  and 
Systematic.  By  Professor  Aethttb  Heitfbet.  Second  Edition. 
Revised,  and  in  part  re-written,  by  Maxwell  T.  Mastbbs,  M.D., 
F.R.8.,  <fec.  London  :  Van  Voorst,  1870.  Small  8vo,  pp.  xvi  & 
708.     Illustrated  by  upwards  of  500  woodcuts. 

There  are  two  points  of  view  from  which  a  work  like  the  present 
may  be  regarded,  either  as  a  mere  introduction  to  students  to  enable 
them  to  meet  the  requisitions  of  an  ordinary  examination,  or  as  a 
work  for  higher  students  and  a  repertory  of  facts  to  which  more 
accomplished  botanists  may  refer  occasionally  to  refiresh  or  confirm 
the  memory.  Unless  authors  of  introductions  (of  which  it  would  be 
difficult  to  state  the  niunber,  which  is  legion)  bear  this  in  mind,  the 
general  result  will  be  sure  to  be  a  failure — a  consummation  which  the 
present  editor  of  a  favoxuite  treatise  has  certainly  most  successfully 
avoided.  Examiners  long  felt  that  there  was  some  great  defect 
either  in  elementary  treatises  or  in  the  mode  of  teaching  botany,  so 
far  as  they  could  judge  from  the  answers  which  they  elicited  from 
students,  even  to  the  simplest  questions.  An  utter  want  of  accuracy, 
or  any  sufficient  notion  of  what  was  before  them,  and,  much  more, 
any  interest  in  the  subject,  seemed  to  show  too  evidently  that  there 
must  be  somewhere  a  grievous  defect.  The  late  Professor  Henslow 
clearly  indicated  one  greatfaultin  elementary  treatises,  that  physiology 
made  too  prominent  a  part  in  teaching,  insomuch  that  the  memory  was 
loaded  with  a  quantity  of  abstract  notions,  while  the  reasoning 
powers  were  utterly  perplexed  by  contending  views,  none  of  which 
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seemed  to  indicate  anj  thing  like  certainty  on  which  the  student 
oonld  rest  securely.  Professor  Henfrey  was  well  aware  of  this, 
and  says  expressly  in  his  preface  that,  "  though  his  own  labours 
have  been  chiefly  in  the  field  of  physiological  botany,  he  quite  concurs 
with  the  opinion  expressed  by  the  distinguished  authors  of  the 
*  Flora  Indica/  who  believe  that  disservice  is  done  to  the  cause  of 
botany  by  occupying  the  attention  of  students  in  the  first  instance  with 
the  abstract  parts  of  the  science/'  The  editor  has  equally  felt  this 
with  the  Professor,  whose  views  he  has  thoroughly  carried  out. 

It  is  perhaps  matter  of  regret  that  the  whole  work  was  not 
re-written ;  and,  in  point  of  fact,  Dr.  Masters's  labours  have  been 
far  greater  than  they  would  have  been  had  the  treatise  been  entirely 
ori^^nal. 

As  regards  the  systematic  part  of  the  work,  Dr.  Masters  has  not  fol- 
bwed  the  example  of  Bentham  and  Hooker's '  Genera,'  in  uniting  such 
natural  orders  as  GteraniaceeB,  Oxalidese,  and  BalsaminesB ;  Sapindaceaa 
and  Acerinese ;  Saxifrages  and  BibesisB ;  while  PUmassia  is  referred 
to  Hypericacese,  instead  of  SaxifragesB.  In  the  present  condition  of 
systematic  botany  authors  may  very  reasonably  differ,  though  our 
own  feeling  is  rather  for  what  has  been  called  the  practice  of  '<  lump- 
ing "  than  for  that  of  splitting.  In  one  point  we  regret  that  Henfrey 
has  been  followed,  and  with  the  praise  that  his  arrangement  is  *'  as 
natural,  or  more  so,  than  any  other  arrangement  before  or  since,  for 
which  reason  it  is  retained."  Ont/gena,  for  instance,  has  nothing  to 
do  with  Agaricacese  ;  still  less  have  Tuber,  Helvella,  and  MorcheUa 
the  slightest  pretension  to  be  classed  amongst  Exidiacesa,  the  genus 
Eandia  itself  being  a  singularly  unfortunate  selection  as  indicative 
of  the  group  to  which  such  genera  as  Polyporus  belong.  The  Tre- 
mellinsB,  of  which  Eandia  is  a  member,  ought  certainly  to  form  an 
order  apart,  being  connected  through  tiie  gelatinous  fungus  of 
Junipems  sabina  with  Puceinia  and  the  allied  epiphytous  fungi, 
while  Puceinia  and  .^cidium  ought  certainly  not  to  be  associated 
with  SphseriacesB.  We  should  also  object  to  Lichens  being  put  in 
a  different  class  from  Fungi.  Their  fructification  is  in  many  cases 
precisely  the  same ;  and  it  is  absolutely  impossible  to  distinguish  in 
all  cases  Verrucaria  from  Sphasria,  the  only  distinctive  mark  (of  the 
presence  of  gonidia)  being  wanting.  We  greatly  prefer,  as  has  been 
proposed,  making  Lichens  and  Fungi  two  members  of  one  large 
alliance. 

A  new  edition  will  in  all  probability  soon  be  called  for,  and  we 
should  suggest  that  the  interesting  subject  of  the  peculiarities  of  in- 
sular floras  should  be  more  largely  treated  than  in  the  two  short  sen- 
tences which  are  given  to  it  under  922  and  the  following  number. 

We  cannot  end  this  short  notice  without  hoping  sincerely  that 
the  work  will  meet  with  the  encouragement  it  deserves,  and  that  it 
will  be  generally  recognized  as  one  of  the  most  useful  elementary 
works,  especially  where  the  student's  object  is  something  more  than 
a  mere  pass. 
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MISCELLANEOUS. 

Description  of  a  new  Species  of  HwnMninaAnrd  of  ike  Oenue 
ChrjrsolampiB.    £j  D.  G.  Elliot,  F.L.S.,  F.Z.S.,  &e. 

Chrysolampis  Morolcema,  sp.  nor. 

Top  of  head  and  nape  of  neck  light  metallic  green,  in  some  lights 
purplish ;  a  hlack  band  across  tibe  back  ;  rest  of  back  and  upper 
tail-coverts  green,  the  longest  blackish  ;  primaries  purplish  brown; 
tail  fiery  copper-colour,  all  the  feathers  margined  with  blackish 
purple ;  throat  beauti^l  metallic  emerald-green ;  underparts 
black ;  flanks  white ;  under  tail-coverts  rich  chestnut,  copper- 
colour  in  some  lights ;  basal  portions  black ;  under  wing-coverts 
green ;  bill  black. 

Length  4  inches,  beak  0*65,  wing  2'4,  tail  1*3. 

Hab.  New  Granada  ? 

This  very  interesting  and  handsome  bird  appears  to  be  a  second 
species  of  Chryeolan^is,  so  long  represented  by  the  well-known  C, 
moschitus,  or  Kuby-and-Topai  Hummer,  which  has  for  many  years 
been  emjidoyed  for  hat-decorations  &c.,  and  is  a  well-known  article 
of  commerce.  The  present  species  does  not  at  all  resemble  its  rela- 
tive as  regards  the  colour  of  its  plumage,  inclining  more  to  the  genus 
Lampomis,  among  whose  members,  however,  it  cannot  be  included, 
for  structural  reasons.  The  specimen,  which  is  unique,  was  received 
in  a  laige  collection  of  Hummers  from  New  Granada ;  but  I  am  un- 
able to  give  its  exact  habitat. 

Axes  OliftonL    By  Dr.  J.  E.  Gbat,  F.R.S. 

Dr.  Perceval  Wright  and  Mr.  Kent  inform  me  that  in  examining 
some  of  the  bark  of  the  sponge  from  NicoFs  Bay,  which  I  described 
in  the  September  Number  (p.  272),  and  the  slide  of  spicules  which 
Mr.  Clifton  sent  to  me,  they  observed  a  very  few  of  the  double  thre&- 
rayed  stars  which  Dr.  Bowerbank  figured  in  the  *  British  Sponges ' 
(fig.  197),  and  which  I  had  named  Axos  CUftoni;  so  that  I  have 
no  doubt  that  Echinospongia  australis  and  Axos  Cliftoni  are  the 
same  sponge.  The  spicules  figured  are  exceptional  forms,  and  seem 
to  be  imperfectly  developed  specimens  of  the  hexradiate  cubical 
spicules  I  have  described,  and  which  seem  the  characteristic  spicules 
of  the  group. 

Note  on  the  Branched  Variety  of  Squamulina  scopula. 
By  H.  J.  Cabtib,  F.K.S.  «fec. 

With  reference  to  my  description  and  illustrations  of  Squamulina 
scopula,  published  in  the '  Annals '  of  May  last  (vol.  v.  p.  309,  pis.  4 
&  5),  and  my  subsequent  communication  (ih,  p.  389),  I  am  now  in  a 
position  to  afford  positive  evidence,  from  my  own  observation,  on 
two  conjectural  points  contained  in  the  former — viz.,  first,  that  of 
Squamulina  scopula  being  a  foraminiferous  animal,  and,  secondly, 
that  Dr.  Bowerbank's  Haliphysema  ramulosa  (Brit.  Spong.  vol.  ii. 
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p.  79)  is  but  a  branched  species  (I  should  have  stated  '<  variety  ")  of 
Squamulina  seopula. 

I  have  just  now  fonnd  several  specimens  of  the  branched  form  of 
SquamMna  scapula  on  the  rocks  here  (Budleigh-Salterton,  Devon), 
growing  among  sponges  &c.  far  above  low- water  mark,  so  that  they 
are  nnoovered  there  twice  every  day  for  two  or  three  hours  at  a  time. 

It  is  generally  dichotomons,  but  by  no  means  always  so.  The 
most  perfect  and  largest  specimen  I  have  has  eight  heads.  Its  total 
length  is  about  2^  twelfUis  of  an  inch,  the  stem  before  branching 
being  I^,  and  the  branched  portion  I  line  long  by  Ij|  line  broad  in 
the  spr^.    Thus  it  haa  undergone  division  three  times. 

On  cutting  off  the  branched  head  with  a  pair  of  scissors  across 
the  main  stem,  and  placing  it  in  a  watch-glass  of  sea- water  (into 
which  the  specimen  had  been  put  on  the  piece  of  rock  on  which  it 
grew,  immediately  on  being  broken  off),  the  truncated  end  soon 
after  threw  out  a  bunch  of  obliquely  branching  and  anastomosing 
filaments  or  pseudopodia,  to  the  extent  of  I- 60th  of  an  inch  long, 
all  round,  which  continued  retracting  and  extending  themselves 
and  exhibiting  the  granule- circulation,  after  the  manner  of  the 
sarcode  of  the  Foraminifera,  for  six  hours,  when  the  whole  were 
gradually  withdrawn  and  did  not  reappear. 

Thus  the  foraminiferous  character  of  Sqtuiimdina  scopida  and  its 
branched  variety  (which  is  precisely  like  it,  with  the  exception  of 
the  branching)  is  proved. 

I  could  not  see  any  filaments  projected  from  the  heads  in  any  of 
the  specimens ;  nor  would  it  be  easy  to  do  so,  as  these  probably 
entwine  themselves  about  the  spicules  which  are  always  raised  up 
from  the  bottom  in  the  water;  but  the  truncated  end  of  the  stem 
lay  on  the  watch-glass,  over  which  it  was  easy  to  see  the  extended 
filaments  with  a  one-inch  compound  power. 

Specimens,  of  course,  which  grow  on  the  rocks,  exposed  to  all  the 
fury  of  the  waves,  are  not  so  perfect  in  their  spicular  element  as 
those  which  grow  in  deep  and  more  or  less  still  water.  But  the 
wonder  is  how  such  delicate  little  creatures  can  grow  at  all  in  such 
turbulent  situations. 

On  two  Species  of  Zanc^-PlanarisB  from  Borneo, 
To  the  Editors  of  the  Annals  and  Magazine  of  Natural  Ststory. 
Gentlemen, — ^The  figures  and  descriptions  of  the  Turbellarians 
given  by  the  Rev.  W.  Houghton  in  your  last  Number  point  them  out  as 
belonging  to  the  genus  Bipalium  of  Stimpson  (JSphyrocephcUus  of 
Schmarda  and  Dwdopea  of  E.  P.  "Wright  in  a  former  Number  of  the 
Annals).  They  are  rather  common  forms  in  tropical  regions.  An 
account  of  their  structure  has  been  published  by  Schmarda,  and 
also  by  M.  Clapar^e.  Their  anatomy  has  been  investigated  by  the 
writer  in  relation  to  their  homologies  with  the  Nemerteans. 

I  am,  yours,  &c., 
September  23, 1870.  W.  C.  M*Intosh. 
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The  large  Barhet  of  the  Himalayas  m  want  of  a  Name ! 
By  EOBBBT  SWIVHOB,  FJZ.S. 

It  has  been  usual  to  refer  the  large  Himalayan  Barbet  to  Bueeo 
virensj  Soop.,  and  B.  grandis,  Gmel.,  both  of  which  names  were 
fciven  to  a  similar  bird  fix)m  China,  for  which  it  has  been  mbtaken. 
On  comparing  three  adult  specimens  from  South  China  with  three 
from  the  Himalayas,  I  find  certain  constant  differences  between  them. 
I  am  of  opinion,  therefore,  that  the  two  races  ought  to  be  separated; 
and  as  both  the  names  in  use  were  originally  applied  to  the  Chinese 
bird,  I  would  propose  to  dub  the  Himalayan  species  in  honour  of 
the  Marshalls  (Capts.  C.  H.  T.  and  G.  F.  L.),  who  are  now  engaged 
in  producing  an  excellent  monograph  of  this  family. 

Meoauema  Mabshallobux,  sp.  nov. 

Form  and  size  of  Buceo  virens,  Scop,  {grandisy  Gmel.),  with  longer 
bill.  Feathers  of  head  and  neck  marked  with  deep  violet-blue  in- 
stead of  greenish  azure.  Lower  hind  neck  patched  with  yellow, 
becoming  smaller  and  confined  to  centre  of  feathers  as  the  bird  ma- 
tures ;  in  B,  virens  a  few  pale  streaks  only  occur.  Lesser  and  g^reater 
wing-coverts  same  colour  as  the  back ;  in  B.  virens  green,  as  on  the 
outer  webs  of  the  secondaries,  the  former  having  a  large  maroon 
spot  on  each  feather. 

In  colouring  similar  in  other  respects  to  B.  virens. 

Preliminary  Notice  of  a  Ziphioid  Whale^ probably  Berardius  Arnuxii, 
stranded  on  the  \^ih  of  December ^  1868,  on  the  sea- beach,  near 
New  Brighton,  Canterbury,  New  Zealand,  By  Julius  Haast, 
Ph.D.,  F.R.S. 

Towards  the  latter  part  of  December,  last  year,  it  was  stated  that 
a  whale  had  been  stranded  on  the  sea-beach,  near  the  mouth  of  the 
Avon.  Unfortunately  the  notice  reached  me  too  late  to  enable  me  to 
see  the  body  in  its  fresh  state,  and  when  I  went  to  the  sea-beach  the 
blubber  had  been  cut  off  nearly  a  week,  and  the  animal  was  already 
in  such  an  advanced  state  of  putrefaction  that  the  external  appear- 
ance  was  greatly  destroyed.  Before  entering  into  a  description  of  its 
afinities  and  peculiarities,  I  may  be  allowed  to  offer  a  few  observa- 
tions on  its  capture. 

Mr.  William  Walker,  a  fisherman,  living  near  the  mouth  of  the 
Avon,  one  mile  and  a  half  below  New  Brighton,  observed,  on  the 
16th  of  December,  early  in  the  morning,  that  a  huge  animal  was  in 
the  surf,  making  the  most  strenuous  efforts  to  return  to  deeper  water. 
The  fisherman  had  only  a  large  sheath- knife  with  him,  with  which 
he  stabbed  it  several  times,  making  it  bleed  very  freely.  Each  time 
when  the  surf  reached  it,  it  threw  out  a  large  quantity  of  water  and 
sand  from  its  blowers,  like  a  fountain ;  at  the  same  time  it  moved  its 
tail  with  such  vehemence  that  it  threw  its  captor  sevei'al  times  when 
he  came  too  near  it.  Seeing  that  he  could  not  manage  the  large 
animal  by  himself,  he  returned  home  to  fetch  a  rope,  a  larger  knife, 
and  assistance.  After  having,  with  some  trouble,  placed  the  rope 
round  the  tail,  and  fastened  it  securely  to  the  stump  of  a  tree  on  the 
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beach,  he  inflicted  with  the  large  knife  some  deep  wounds,  from  which 
the  blood  ran  copiously ;  but  the  animal,  notwithstanding  this  great 
loss  of  blood,  still  lived  for  fourteen  hours.  The  fisherman  also  put 
a  large  stick  several  times  into  its  mouth,  which,  to  use  his  own 
words,  made  the  whale  "  bellow  like  a  bull." 

A  very  interesting  fact  may  be  deduced  from  the  observations  of 
Mrs.  Walker,  who  accompanied  her  husband  on  the  second  trip.  She 
told  her  husband  that  each  time  he  put  the  stick  into  the  whale's 
mouth,  she  could  see  several  large  teeth  in  front  of  its  lower  jaw, 
which,  however,  were  not  observed  by  any  body  else,  and  the  exist- 
ence of  which  was  only  revealed  when  the  skull  was  cleaned,  when, 
in  front  of  the  lower  jaw,  two  large  triangular  and  moveable  teeth 
on  each  side  became  exposed.  It  thus  seems  that  the  Ziphioid  Whales, 
when  defending  themselves  from  their  enemies,  or  attacking  their 
prey,  have  the  power  to  protrude  these  four  teeth  at  will.  Such  an 
hypothesis  gains  still  more  in  probability  when  we  consider  the  nature 
of  the  principal  food  of  the  animal,  which,  judging  from  the  contents 
of  its  stomach,  seems  to  consiBt  almost  exclusively  of  the  common 
sea-spider,  or  Octopus — a  cephalopod  which,  as  in  the  northern 
hemisphere,  does  not  seem  to  be  very  numerous  along  the  coast.  In 
the  stomach  of  the  whale  in  question  there  was  about  half  a  bushel 
of  the  horny  beaks  of  this  cephalopod,  which  were  nearly  all  of  the 
same  size.  It  would  be  rather  difficult  for  any  whale  to  obtain 
possession  of  such  an  agile  animal  as  the  OctopuSy  had  not  nature 
furnished  the  former  with  the  means  of  taking  good  hold  of  it.  It 
is  interesting  that  the  allied  genera  Ziphius  and  Hyperoodon^  of  the 
northern  hemisphere,  feed  also  on  similar  species  of  cuttlefish,  as  I 
learn  from  a  paper  of  Dr.  J.  E.  Ghray,  of  the  British  Museum  (Proc. 
Zool.  Soc.  1868,  p.  422).  Also,  the  Sperm  Whales  are  said  to  feed 
almost  exclusively  upon  the  same  voracious  animal,  which,  by  its 
agility  and  organization,  is  so  well  adapted  to  make  great  havoc 
amongst  the  smaller  inhabitants  of  the  sea.  And,  as  Dr.  Gray  justly 
observes,  it  proves,  at  the  same  time,  that  these  cephalopods,  although 
apparently  of  rare  occurrence,  must  in  many  localities  be  very  nume- 
rous, as  it  would  otherwise  be  impossible  to  understand  how  they 
could  furnish  those  huge  whales  with  sufficient  food. 

When  I  proceeded  to  the  beach  the  animal  was  still  lying  in  the 
surf,  partly  covered  with  sand,  but  still  intact.  I  measured  its  length 
exaclly,  and  found  it  to  be  30  feet  6  inches  from  the  tip  of  the  nose 
to  the  end  of  the  lobes  of  the  tail.  The  colour  of  the  whole  animal 
was  of  a  deep  velvety  black,  with  the  exception  of  the  lower  portion 
of  the  beUy,  which  had  a  greyish  colour.  The  tail  was  6  feet  6  inches 
broad,  and  had  the  usual  two  falcate  lobes.  The  pectoral  fins  were 
situated  near  the  neck,  a  little  above  the  middle  of  the  body,  and 
were  17  inches  broad,  and  19  inches  long.  They  had  a  triangular 
form ;  and  one  of  them  was  buried  in  the  sand  when  I  saw  the  animal 
first.  The  dorsal  fin  was  unfortunately  destroyed  when  I  first  in- 
spected the  whale,  so  that  I  cannot  describe  its  form  and  position 
from  my  own  observations;  but  Mr.  Walker  told  me  that  it  was 
small,  had  the  usual  falcate  form,  and  was  situated  not  far  from  the  tail. 

I  may  here  observe  that,  from  the  form  of  the  skull  and  some  other 
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characteriBtics,  it  appears  evident  that  this  whale  Ib  the  Berard^ 
Amuxii  of  Dayemoy^  of  idiich  a  specimen  was  caught  in  1846,  in 
Akaroa  harhoor,  the  skull  of  which,  of  the  length  of  four  feet,  is  at 
present  in  the  Imperial  Museum,  in  Paris.  The  animal  to  which  ii 
belonged  is  described  as  having  been  32  feet  long,  and  possessing  a 
laige  dorsal  fin,  with  a  large  boss  or  hump  in  front  of  it.  As  putre- 
faction and  the  cutting  off  of  the  blubber  had  greatlj  changed  the 
outlines  of  the  animal,  I  could  not  observe  whether  it  possessed  the 
larger  boss  in  front.  Mr.  Walker  did  not  speak  of  it  when  he  gave 
me  a  description  of  the  animal  as  it  appeared  when  captured. 
However,  as  the  figure  of  the  skull,  as  given  by  Duvemoy  in  the 
'Annales  dee  Sciences  Naturelles,'  and  copied  into  Dr.  Gray's 
British-Museum  <  Catalogue  of  Seals  and  Whales,'  is  identical  with 
that  of  our  own  q>ecimen,  I  do  not  hesitate  to  state  that  both  be- 
long to  the  ssme  species.  It  also  seems  to  me  that  Uiis  whale  is 
very  local,  probably  inhabiting  only  the  coast  of  New  Zealand,  and 
perhaps  the  regions  south  of  it,  because,  as  far  as  I  can  find,  it  has 
never  been  observed  elsewhere.  It  has  without  doubt  not  been  met 
with  on  the  coasts  of  Australia,  or  it  would  not  have  passed  unnoticed, 
as,  amongst  others,  the  energetic  director  of  the  Australian  Museum, 
Gerrard  Erefil,  F.L.S.,  has  not  observed  it.  I  may  here  state  that 
the  form  of  the  skull  is  very  peculiar,  reminding  one  strongly  of  that 
of  a  dolphin. 

There  seems  to  be  nothing  known  of  this  peculiar  whale,  except 
its  external  appearance  and  its  skull ;  and  it  is  therefore  a  matter 
of  congratulation  to  us  that  we  shall  be  able  to  supply  all  the  details 
of  its  osteological  characteristics,  which  are  peculiar  in  many  re^>ects. 

The  specimen  in  our  possession  was  evidently  a  young  animal, 
because  all  the  disk-like  e^^physes  of  the  vertebrae  are  still  detached. 
The  same  is  the  case  with  the  epiphyses  of  the  Umb-bones,  which 
are  not  yet  united  with  them ;  also  the  sutures  of  tiie  cranium  are 
not  yet  obliterated.  The  beginning  of  coalescence  is,  however,  to 
be  observed  in  the  seven  cervical  vertebrae,  of  which  the  first  three 
are  already  anchylosed,  the  first  two  completely,  and  the  second  and 
third  only  partially,  as  the  neural  arches  and  transverse  processes 
are  not  yet  united  in  one  bone.  In  the  allied  Hyperoodan  all  the 
cervical  vertebrae  coalesce ;  and  it  is  therefore  possible  that  when 
BerarcUus  is  in  an  adult  state  the  same  will  take  place.  The  Ziphius 
has  six  cervical  vertebrae  separate;  and  it  will  therefore  be  necessary 
to  examine  very  careMly  into  the  character  of  the  uncoalesced  ver- 
tebrae of  our  skeleton  before  giving  a  decided  opinion  upon  the  sub- 
ject. It  possesses  ten  dorsal  vertebrae,  in  common  with  Ziphius 
sowerbiensis ;  the  Hyperoodont  whales  have  nine,  and  the  dolphins 
thirteen  to  fifteen.  I  have  not  yet  been  able  to  count  and  examine 
the  lumbar  and  caudal  vertebrae,  as  the  animal  was  in  such  a  state 
of  putrefaction  that,  after  cleaning  the  bones  as  weU  as  possible  and 
leaving  often  a  great  portion  of  the  vertebral  column  together,  we 
put  them  at  once  to  macerate.  We  obtained  only  one  of  the  small 
pelvic  bones,  the  other  having  probably  been  washed  away  by  the 
surf;  it  might,  however,  owing  to  its  diminutive  size  and  sticking 
loosely  in  the  fiesh,  easily  have  been  overlooked.     As  soon  as  the 
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bones  are  clean,  so  that  I  can  examine  them,  I  shall  offer  a  few  more 
observations  upon  the  osteology  of  this  remarkable  animal,  for  the 
complete  skeleton  of  which  the  Canterbury  Museum  is  indebted  to 
the  members  of  the  Philosophical  Institute,  without  whose  pecuniary 
assistance  I  should  have  been  unable  to  secure  it  for  the  Proyincitd 
collections. — Proe.  Phil,  Institute  of  Canterbury,  New  Zeala/nd,  May  5, 
1869. 

On  the  Heat  evolved  hy  Invertebrate  Animals,  especially  Insects. 
By  Maitkice  Gikabd. 

M.  Girard's  memoir  commences  witii  a  very  interesting  historical 
account  of  the  numerous  investigations  that  have  been  made  upon 
this  subject,  in  which  he  dwells  especially  upon  the  researches  of 
Newport,  the  most  remarkable  that  we  at  present  possess.  On  the 
other  hand,  he  is  severe  upon  Dutrochet,  to  whom  he  thinks  M. 
Gavaret  has  ascribed  too  much  importance  ;  and  he  brings  to  light 
the  investigations  of  Dubost(1800),  which  have  been  unnoticed  not- 
withstanding the  scientific  precision  with  which  they  were  conducted. 

M.  Girard's  own  researches  have  been  made  by  means  of  very  va- 
rious processes.  He  has  employed  the  mercuriid  thermometer,  the 
little  bulb  of  which  he  has  succeeded  in  introducing  into  the  rectum 
of  caterpillars  and  other  insects  without  injury  to  the  animaL  He 
has  also  made  use  of  the  differential  thermometer  of  Leslie,  in  which 
he  made  a  modification  necessary  for  his  experiments.  One  of  the 
bulbs  presents  a  deep  interior  cavity,  so  that  the  volume  of  air  con*- 
tained  in  the  concentric  zone  is  equal  to  that  of  the  volume  of  air  in 
the  other  bulb.  The  contracted  orifice  is  closed  by  a  cork  furnished 
with  a  tube,  through  which  air  enters  and  escapes  freely.  The  in- 
sect to  be  experimented  on  is  introduced  into  this  cavity  with  the 
precautions  necessary  to  avoid  the  falsification  of  the  result.  M. 
Girard  has  also  employed  thermo-electric  needles  formed  of  iron  and 
copper,  or,  stiU  better,  of  iron  and  platinum,  such  as  have  already, 
in  the  hands  of  M.  Becquerel,  done  good  service  in  the  study  of 
animal  heat.  Lastly,  M.  Girard  has  used  the  thermo-electric  piles 
of  bismuth  and  antimony,  which,  since  their  invention  by  Melloni 
and  Nobili,  have  undoubtedly  excelled  all  other  calorimetric  methods 
by  their  exquisite  sensibility. 

Without  going  into  the  details  of  M.  Girard's  experiments  or  in- 
dicating the  minute  precautions  taken  by  him  to  render  their  results 
certain,  we  may  indicate  some  of  his  most  novel  conclusions. 

Adult  insects,  even  when  sleeping  or  very  weak,  never  present  a 
diminution  of  the  temperature  of  the  surface  of  their  body  below 
the  surrounding  temperature.  The  larvsB  and  pupas  of  insects  with 
an  imperfect  metamorphosiB  behave,  in  this  respect,  like  the  adults. 
Like  Uiem,  they  always  present  an  elevation  of  temperature  above 
that  of  the  surrounding  air,  or  at  least  a  temperature  equal  to  that 
of  the  latter.  This  is  not  always  the  case  in  insects  with  a  complele 
metamorphosis.  The  author  has  frequently  ascertained  in  caterpil- 
lars with  smooth  bodies  that  the  surface  descends  below  the  tempe- 
rature of  the  surrounding  air,  which  shows  that  the  evolution  of 
heat  by  the  respiratory  combustion   may  be  insufficient  to   com- 
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pensate  for  the  loss  due  to  superficial  evaporation  or  cutaneous  trana- 
piration.  The  same  tact  occurs  in  chiysalids.  The  cocoon  with, 
which  the  pupas  of  a  great  number  of  Lepidoptera  and  Hymenoptera 
envelope  themselyes  serves  to  prevent  a  too  rapid  desiccation  o£  tho 
animal,  which  would  superinduce  a  fatal  superficial  refrigeration. 
In  fact,  pupsB  present  a  distinct  elevation  of  temperature  at  the 
moment  when  Uiey  are  taken  out  of  the  cocoon ;  Uien,  in  the  air, 
they  lose  their  weight  by  evaporation,  and  the  surface  of  their  body 
often  descends  below  the  temperature  of  the  surrounding  air.  In 
winter,  naked  torpid  caterpillars  and  pupee  return  to  the  surrounding 
temperature  or  to  a  very  slight  excess  above  it.  The  superficial 
refirigerations  due  to  evaporation  are  not  produced  when  the  tem- 
perature very  nearly  approaches  32®  F.,  a  result  perfectly  conform- 
able with  the  results  of  physical  researches. 

Sex  exerts  a  marked  influence  on  the  evolution  of  superficial 
heat  in  certain  groups  of  insects.  Thus  in  the  Bombycidae  the  males 
are  warmer  than  the  females.  Something  of  the  same  kind  seems 
to  occur  among  the  Phryganidae  and  Pieridae.  But  we  must  be 
careful  in  generalizing  these  results. 

The  experiments  of  M.  Girard  upon  the  differences  of  temperature 
according  to  the  regions  of  the  body  are  undoubtedly  very  curious. 
In  caterpillars  the  heat  is  not  localized  in  a  few  segments,  but  be- 
longs to  all,  which  agrees  well  with  the  analogouB  dissemination 
of  the  nervous  centres.  This  is  by  no  means  tiie  case  in  insects 
with  powerful  aerial  locomotion.  The  variation  of  temperature 
shown  by  them  between  the  thorax  and  the  abdomen  may  become 
very  considerable.  In  the  Humble  Bees,  and  especially  in  the 
SphingidflB,  whose  flight  is  so  powerful,  the  excess  of  the  thoracic  over 
the  abdominal  temperature  amounts  commonly  to  from  7®  to  11*^  F., 
or  even  sometimes  to  from  14^  to  18®  F.  We  may  say  that  in  insects 
endowed  with  aerial  locomotion  the  heat  is  concentrated  in  the 
thorax  into  a  focus  of  intensity  proportional  to  the  effective  power 
of  flight  These  results  are  in  conformity  with  anatomical  data. 
In  the  thorax  there  are  the  strong  muscles  both  of  the  l^s  and 
wings.  The  latter,  being  in  energetic  contraction  during  flight, 
are  the  seat  of  an  active  combustion ;  on  the  contrary,  the  muscles  of 
the  abdomen  are  then  inert.  We  must  not  be  surprised  that  the 
equalization  of  temperature  does  not  take  place  so  rapidly  as  in  the 
vertebrata.  If  we  consider  a  wasp  (a  Polities  or  a  Sphex),  the  abdo- 
men of  which  is  united  to  the  thorax  only  by  a  slender  peduncle,  how 
slowly  must  the  currents  of  the  blood  be  transmitted  between  these 
two  regions  through  so  narrow  a  strait !  We  may  see  how  the  heat 
developed  in  the  thorax  during  the  movement  of  flight  must  paas  with 
difficulty  into  the  abdomen,  even  if  it  ever  reaches  this  part. 

Another  fact,  intimately  connected  with  that  just  referred  to,  is  as 
follows.  M.  Girard  has  ascertained  that,  in  the  Humble  Bees  and 
Xt/looapcBf  the  external  evolution  of  heat  is  in  relation  to  the 
buzzing.  The  temperature  falls  as  soon  as  the  insect  eeases  to  buzz, 
but  rises  again  as  soon  as  the  buzzing  is  resumed ;  and  this  takes 
place  many  times  successively. — Annales  des  Sdeness  NaturelU$f  tome 
xi.  (1869)  p.  134 ;  Bibl  Univ.  January  15, 1870,  Bull.  Sei.  p.  83. 
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XXXIV. — On  the  Larval  State  of  Molgula:  with  Deacrip-- 
tiona  ofjeveral  new  Species  of  Simple  Asddiane.  By  Al- 
bany Hancock,  F.L.S.* 

Until  quite  recently  it  was  ffenerally  considered  that  all  the 
Ascidians,  Simple,  Social,  and  Compound,  assumed  in  the  larval 
condition  the  tadpole  form.  M.  Lacaze-Duthiers,  however,  has 
lately  shown  f  that,  in  a  certain  species  of  the  genus  Molgula 
this  peculiar  larval  condition  does  not  exist,  but,  on  the  con- 
trary^ the  young,  on  issuing  from  the  egg,  is  a  comparatively 
inactive  Amoeba-like  creative,  in  no  way  resembling  the  usual 
lively  tadpole-like  larva,  either  in  form  or  mobility.  From 
this  discovery  it  might  be  inferred  (and  apparently  M.  Lacaze- 
Duthiers  does  infer)  that  all  the  members  of  the  ^enus  will 
present  this  exceptional  feature.  Such,  however,  is  not  the 
case. 

In  1846,  M.  Van  Beneden  published  his  researches  on  the 
embrjrogeny  &c.  of  the  Simple  Ascidians^.  This  author 
descnbed  and  figured  at  that  time  the  tadpole  larva  of  a  MoU 
ffulaj  and,  in  fact,  gave  the  whole  history  of  the  development 
of  the  species,  which  he  considered  new,  and  described  under 
the  name  of  Ascidia  ampulloidea.  That  this  species  is  a  true 
Molgula  does  not  admit  of  a  doubt ;  both  the  ngures  and  de- 
scription prove  this,  although  there  are  one  or  two  slight  dis- 
crepancies, which  may  perhaps  be  accounted  for  by  inaccurate 
observation.  The  head  of  the  tadpole-like  larva  is  represented 
as  rather  long  and  inclined  to  ovate,  with  the  anterior  extre- 

^  Commumcated  \>j  the  Author,  having  been  read  at  the  Meeting  of 
the  British  Association  held  at  Liverpool;  Sept  1870. 

t  Ann.  Nat  Hist  July  1870,  and  Comptes  Rendus,  May  30, 1870. 

%  Recherches  sur  rEmbrjog^nie,  TAnatonxie,  et  la  Physiologie  des 
Ascidies  Simples  (M^moires  de  TAcad^mie  Royale  de  Belgique,  tome  xz. 
p.  93). 

Ann.  A  Mag.  N.  Hist.  Ser.4.  Volxx.  23 
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mity  a  little  constricted  and  produced,  tod  the  tail  with  the 
extremity  furnished  with  a  long  filamentous  process. 

This  memoir  has  apparently  been  overlooked  by  M.Lacaze- 
Duthiers ;  and  this  might  easily  happen,  since  we  have  seen 
that  the  species  was  described  as  an  Aaciaia. 

But  this  is  not  all.  We  have  ourselves  detected  the  tadpole 
like  larva  in  another  species  of  Molgula,  which  is  described  in 
the  sequel  of  this  communication,  under  Ae  name  of  Jf.  com-^ 
jplanata.  This  is  assuredly  a  true  Molgula,  having,  however, 
one  or  two  peculiar  characters,  the  most  striking  of  which  is 
the  unusual  arrangement  of  the  oviducts,  which  in  this  species 
pass  from  the  posterior  extremity  of  the  genital  masses,  and 
are  directed  towards  the  dorsal  region,  while  in  all  the  other 
species  of  the  genus  they  issue  from  the  opposite  extremity  of 
the  organs,  and  open  directly  into  the  atrium ;  and,  moreover, 
the  eggs  are  retained  in  the  water-spaces  between  the  branchial 
sac  and  the  mantle  until  the  larvse  are  hatched.  This  is  also 
a  peculiar  feature ;  for  in  all  the  other  species  that  we  have 
examined  the  eggs  appear  to  escape  at  once  by  the  excurrent 
tube,  and  to  be  developed  externally. 

Tnere  can  be  no  mistake  in  regard  to  the  fact  respecting 
3f.  complanataj  as  we  have  taken  the  tadpole-like  larvae,  in 
various  stages  of  development,  out  of  the  water-spaces  in  this 
species.  In  several  instances  the  larvse  were  completely  de- 
veloped ;  and  it  is  interesting  to  observe  that  in  these  instances 
they  closely  resemble  in  character  those  figured  and  described 
by  V  an  Beneden  in  the  memoir  already  aUuded  to.  The  head 
has  the  same  elongated  form,  with  the  produced  anterior  ex- 
tremity ;  and  the  tail  is  terminated  by  a  similar  filamentous 
process,  which,  however,  when  seen  laterally,  is  found  to  be 
broad  and  fin-uke. 

Thus  we  have  two  species  of  well-characterized  Molgulce 
that  pass  throuffh  the  tadpole-  larval  stage.  Is  it  then  really 
a  fact  that  in  this  genus  there  are  two  distinct  modes  of  de- 
velopment, as  would  seem  to  be  the  case  from  the  researches 
of  M.  Lacaze-Duthiers  ?  It  may,  however,  be  doubted  whether 
or  not  the  species  investigated  by  that  distinguished  biologist 
is  indeed  a  Molaula,  It  is  named  M.  tubulosa.  Now.  if  tnis 
be  identical  with  M,  tuhulosa  of  Forbes  and  Hanley's  'British 
MoUusca,'  it  is  certainly  not  a  member  of  that  genus.  The 
M,  tubulosa  of  the  '  British  Mollusca '  is  the  3?.  arenosa  of 
Alder  and  Hancock,  described  in  the  ^  Transactions  of  the 
Tyneside  Naturalists'  Club '  (vol.  i.  p.  197) ;  but  the  charac-' 
ters  of  this  species  were,  on  subsequent  examination,  found  to 
differ  so  much  from  those  of  the  genus  to  which  it  had  been 
assigned;  that  the  late  Mr.  Alder  and  myself  thought  it  neces^ 
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sary  to  separate  it  genericaHy^  and  to  establisli  a  new  genw 
for  its  reception,  to  which  we  gave  the  name  oiEugyra.  This 
^enns  has  not  hitherto  been  puBlished^  bnt  is  now  characterized 
m  the  following  pa^es,  and  a  new  species  of  it  described*  It 
would  seem  proDable^  then,  that  Liacaze-Dnthiers's  M.  iuh%^ 
hsa  is  no  other  than  Eugyra  arenoeaj  and  conseqnentlj  does 
not  belong  to  the  ffenus  molgvla. 

M.  La^e-Duthiers's  discovery^  however,  is  not  the  less 
interesting  on  that  account*  It  is  a  matter  fraught  with  much 
importance,  as  it  seems  to  establish  the  fact  that  the  Tunicate 
ors^anization  can  be  developed  without  passing  through  the 
tadpole-condition — or,  in  other  words,  that  this  conditicm  is 
non-essential  in  the  development  of  this  molluscous  ^up. 
When  Laoaze-Duthiers's  memoir  is  published  in  full,  it  will 
be  time  enough  to  speculate  on  the  effect  his  discoverv  may 
have  on  the  recent  investigations  and  theory  of  Kowalevsky 
respecting  the  relationship  of  the  Tunicata  to  the  Yertebrata. 

1  shall  avail  myself  of  the  present  opportunity  to  describe 
several  new  species  of  the  Simple  Ascidians,  some  of  which 
were  determined  before  Mr.  Alder's  death,  others  since  that 
sorrowful  event,  by  myself:  the  former  will  stand  in  our  joint 
names ;  for  the  latter  I  am  alone  responsible. 

Ascidia  phna^  Hancock. 

Body  ovate,  pellucid,  yellowish,  smooth,  exeept  at  the  ori* 
fices,  which  are  tuberculated ;  attached  bv  the  lower  half. 
Apertures  not  much  produced,  the  branchial  one  subterminal^ 
the  anal  about  halfway  down.  Test  firm,  rather  thick,  carti«> 
laffinous*  smooth,  >hyaline^  with  numerous  blood-channels  of  a 
ydlowisn  flesh-colour,  the  terminal  twigs  much  elongated  and 
a  little  enlarged.  Mantle  rather  delicate,  and  with  the  aper* 
tures  not  much  produced.  Tentacular  filaments  close-set^ 
numerous,  rather  stout  and  long.  Branchial  sac  minutely 
plicated,  not  quite  so  wide  as  the  visceral  mass,  with  short 
rounded  papillse  at  the  intersections  of  the  meshes,  and  small 
intermediate  ones  on  the  longitudinal  bars.  Ventral  plait 
rather  wide,  ribbed  and  pectinated.  Length  upwards  of  two 
inches. 

Two  specimens  of  this  species  were  dredged  at  Hastings  by 
Dr.  Bowerbank.  It  is  closely  related  to  the  species  next  de- 
scribed, A.  Alderi.  The  loop  of  the  intestine,  as  in  the  latter^ 
is  placed  crosswise,  and  the  viscera  are  attached  to  the  test  by 
a  membranous  process  that  passes  into  the  intestinal  loop, 
just  as  a  similar  process  does  m  that  species.  A.  plana^  how« 
ever,  is  sufficiently  distinguished  by  the  number  and  arran^- 
ment  of  the  tentacular  maments,  the  form  of  tiie  branchial 
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papillasy  and  the  character  of  the  vascalar  ramifications  of  the 
test* 

Asddia  Alderij  Hancock* 

Body  irregular  ovate  or  pyriform^  produced  towards  the 
upper  end,  of  a  yellow  colour,  inclining  to  flesh-tint,  with  a 
few  small  scattered  tubercles,  attached  magonally  by  the  base, 
and  about  halfway  up  the  side.  Apertures  produced,  distant, 
with  longitudinal  tuoerculated  ridges :  the  branchial  aperture 
terminal ;  the  anal  about  two-thirds  down  the  body,  and  in- 
clining towards  the  left  side;  ocelli  red.  Test  moderately 
thick,  firm,  transparent,  with  the  terminal  twigs  of  the  blood- 
channels  appearing  at  the  surface  of  a  crimson  colour,  much 
enlarged  and  widely  fusiform.  Mantle  rather  delicate,  with 
the  apertures  well  produced.  Teniacular  flaments  slender, 
distant,  not  numerous.  Branchial  sac  minutely  plicated,  nar- 
rower than  the  visceral  mass,  with  papillsB  at  the  intersections 
of  the  mesh,^,  and  smaller  ones  on  the  bars  between  them,  all 
having  on  each  side  a  tubercular  swelling.  Ventral  plait 
transversely  ribbed  and  pectinated.  Length  upwards  of  two 
inches. 

We  are  indebted  to  the  Rev.  A.  M.  Norman  for  the  acquisi- 
tion of  this  interesting  species.  Only  one  specimen  was  ob- 
tained ;  it  was  found  between  tide-marks  at  Herm,  in  1865. 

A.  Alderi  is  distinguished  from  A.  plana^  to  which  it  is 
closely  related,  bv  the  arrangement  of  the  tentacular  filaments, 
by  the  form  of  the  branchial  papillae,  by  the  colour  and  pecu- 
liar character  of  the  blood-channels  of  the  test,  and  by  several 
other  minor  features.  This  species  is  dedicated  to  the  memory 
of  my  late  coadjutor.  I  do  this,  with  ^reat  satisfaction,  at  the 
request  of  its  discoverer,  the  Rev.  A.  M.  Norman. 

Ascidia  ruiro^tincta,  Hancock. 

Body  metty  regularly  oval,  smooth,  or  only  very  slightly 
wrinkled,  of  a  pale-reddish  flesh-colour,  adhering  by  the  mid- 
dle portion  of  tne  side.  Apertures  distant,  with  the  tubes  not 
mucn  produced,  the  branchial  one  terminal,  the  anal  more 
than  halfway  down  the  side :  ocelli  red.  Test  rather  thin, 
cartilaginous,  pellucid,  of  a  reddish  flesh-colour,  smooth, 
slightly  wrinkled  longitudinally.  Mantle  rather  delicate, 
yellowish,  tinged  in  parts  with  reddish  flesh-colour;  tubes 
short,  the  anal  inclining  backwards.  Tentacular  filaments 
numerous,  delicate,  unequal  in  size.  Branchial  sac  minutely 
plicated,  with  rather  long  conical  papillae.  Ventral  plait  rather 
narrow,  strongly  ribbed  transversely,  with  the  margin  pecti- 
nated.   Length  about  2^  inches. 
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A^  rubro-tincta  is  a  near  ally  to  A.  mentuhy  from  which, 
however,  it  is  distineuished  not  only  by  its  colour,  but  also 
by  several  points  of  detail.  The  test  is  thinner  and  less  coarse 
than  it  is  in  that  species ;  and  the  tubes  are  more  conspicuous^ 
particularly  the  branchial  one ;  the  ventral  plait,  too,  mffers  ia 
some  particulars,  as  well  as  the  reproductive  organs. 

We  have  seen  only  one  individual  of  this  somewhat  critical 
species ;  it  was  taken  between  tide-marks  at  Guernsey,  by 
tne  Rev.  A.  M.  Norman,  in  1865. 

Asctdia  rvbicundaj  Hancock. 

Body  much  elongated,  irregularly  oval,  depressed,  coarse, 
of  an  obscure  flesh-colour,  aohering  by  tne  whole  side,  with 
imperfect  marginal  expansions.  Apertures  a  little  produced, 
the  branchial  one  almost  sessile,  terminal;  the  anal  tumea 
backwards  from  a  bulging  at  the  side,  more  than  halfway 
down:  ocelli  small,  cnmson.  Test  thick,  coarse,  wrinkleo, 
cartili^inous,  semitransparent,  of  a  flesh-colour,  most  rosy 
towards  the  apertures,  occasionally  overgrown  witn  zoophytes. 
Mantle  of  a  brilliant  rose-colour,  much  intensified  at  the  tubes, 
the  alimentary  tube  of  a  ^eenish  hue,  probably  from  the 
nature  of  the  contents;  tubes  distant,  short.  Ihe  branchial 
one  terminal,  the  anal  a  little  more  than  halfway  down  the 
side  and  turned  backwards.  Tentacular  ^laments  short  and 
delicate,  varying  in  size.  Branchial  sac  minutely  plicated, 
with  lar^e  conical  papillas,  and  intermediate  ones  nearly  as 
large,  ventral  plait  transversely  ribbed,  finely  pectinated 
from  end  to  end,  and  of  equal  breadth  throughout.  Length 
upwards  of  4\  inches. 

This  fine  species  was  discovered  by  the  Rev.  A.  M.  Norman 
in  1866^  between  tidemarks  at  Tobermory,  in  the  Isle  of  Mull, 
where  it  occurred  in  considerable  abundance.  It  was  also 
taken  abundantly  by  the  same  gentleman  on  the  stems  and 
roots  of  Halidrys  siliquosay  and  procured  at  extreme  low  tides 
at  Portaferry,  wrangford  Lough,  1869.  More  recently  we  have 
had  a  few  specimens  sent  to  us  by  Mr.  A.  Gr.  More,  of  Dublin, 
who  collect^  them  in  Bertraghbuy  Bay,  Connemara. 

A,  rubicunda  is  related  to  A.  mentulay  on  the  one  hand,  and 
to  A.  robustaj  to  be  immediately  described,  on  the  other,  but 
is  distinguished  from  both  by  many  characters.  It  is  always 
more  extensively  attached,  and  is  more  elongated  and  de- 
pressed than  the  former,  from  which  it  likewise  differs  in 
colour.  From  A.  robusta  it  is  also  distinguished  by  its  great 
brilliancy  of  colour,  as  well  as  by  its  general  form,  its  shorter 
tubes,  and  the  less  robust  character  of  the  test. 
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'  Ascidia  robwiUj  Hancock. 

•  Body  elongated,  irregularly  ovate,  produced  in  front,  very 
ooarse,  yriiix  a  tinge  of  red,  particularly  towards  the  apertures; 
adhering  by  the  whole  side ;  but  sometimes  much  oistorted, 
and  wil£  adherent  root-like  {prolongations.  Apertures  tubular, 
much  produced,  the  branchial  one  terminal,  the  anal  more 
than  halfway  down  and  inclining  backwards;  ocelli  red. 
Test  extremely  thick,  tough,  hard,  and  cartilaginous,  usually 
with  root-like  prolongations,  semitransparent,  very  coarse  and 
rough,  irregularly  fuirowed  and  pitted,  and  frequently  much 
overgrown  with  zoophytes.  Mantle  tinged  with  red,  deepened 
towards  the  apertures :  tubes  long,  the  anal  one  much  pro- 
duced and  turned  backwards.  Tentaculctr  filaments  rather 
slender,  not  crowded,  alternately  large  and  small.  BrancMal 
aac  extending  a  little  behind  the  visceral  mass,  minutely  pli- 
cated, with  well-developed  papillsB,  alternately  large  and  small. 
Ventral  plait  transversely  and  strongly  pectinated  near  the 
mouth.     Length  4  or  5  inches. 

Several  of  this  large  coarse  species  were  obtained,  in  1865, 
at  the  island  of  Herm,  during  spring-tides,  by  the  Rev.  A.  M. 
Norman.  They  were  mostly  so  tomly  inserted  amidst  the 
roots  of  Laminaria  digitataj  that  they  were  with  difficulty  re- 
moved. It  is  closely  related  to  A,  mentula  and  A.  rubicundai 
the  extreme  hardness  and  thickness  of  the  test,  however,  and 
the  mreat  length  of  the  respiratory  tubes,  sufficiently  distin- 
guish it  from  both.  From  the  former  it  is  Ukewise  distin- 
guished by  its  colour  and  other  minor  characters. 

Ascidia  mollis^  Alder  &  Hancock. 

Body  ovate,  lobated,  of  a  rosy  flesh-colour,  attached  by  a 
limited  portion  of  the  side.  Branchial  aperture  terminal;  anal 
from  half  to  two-thirds  down,  rather  inconspicuous.  Test  firm, 
thick,  semitransparent,  smooth  and  soft  to  the  touchy  rather 
shining,  obtusely  lobed,  of  a  rosy  flesh-colour,  showinff  minute 
punctures  and  veinings.of  crimson.  Mantle  rather  large  in 
proportion  to  the  test,  of  a  pale  flesh-colour,  with  a  few  rosy 
streaks ;  the  apertures  crimson.  TentacuJar  filaments  nume- 
rous, rather  slender,  varying  in  size.  Branchial  so/o  witii 
stoutish  papillflB  at  the  intersections  of  the  meshes,  and  c<Hn* 
paratively  slender  intermediate  ones.  Ventral  plait  very 
narrow,  strongly  ribbed  transversely,  and  pectinated  at  the 
mf^gin. 

Three  or  four  specimens  of  this  distinct  species  were  dredged 
in  1865,  in  Bertraghbuy  Bay,  Connemara,  Ireland^  by  Mr,  G. 
S.  Brady.    And  we  have  recently  esamined  two  more  sped- 
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mens  of  it  which  were  obtained  by  Mr.  A.  G.  More,  in  1869, 
in  Kilkieran  Bay,  Connemara. 

.  A.  mollis  is  a  well-marked  species,  and  is  not  likely  to  be 
confounded  with  any  known  form.  It  can  always  be  distin* 
goished  by  the  soft  though  firm  and  shining  test,  which,  on 
close  inspection,  is  obserred  to  be  marked  all  over  with  minute 
crimson  punctures  (the  terminal  extremities  of  the  blood- 
channels,  which  in  it  are  more  inflated  and  globular  than  in 
any  other  species). 

Ascidia  cmsaay  Hancodc. 

Body  broadly  oval,  a  little  depressed,  deeply  and  irregularly 
wrinkled,  of  a  pale  flesh-colour,  adhering  by  various  parts  to 
sea-weeds.  Apertures  distant,  sessile ;  branchial  one  subter- 
minal ;  anal  about  halfway  down  the  side.  Test  very  thick, 
hard,  cartilaginous,  pellucid,  irregularly  and  strongly  wrinkled, 
of  a  pale  flesh-colour.  Mantle  of  a  rose-colour,  deepened  to- 
wards the  margins  and  over  the  alimentary  canal :  the  tubes 
short,  particularly  the  branchial  one,  which  is  subterminal ; 
the  anal  is  a  little  produced  and  doubled  over  towards  the  left 
iide.  Tentacular  ^laments  numerous,  well-developed,  xmequal 
in  size.  Branchial  sac  minutely  plicated,  with  obtuse  papillse, 
alternately  large  and  small ;  the  stomata  very  small  and  ellip- 
fical.  Ventralplait  delicately  ribbed  transversely,  and  minutely 
pectinated ;  by  the  side  of  the  mouth  the  pectmations  are  in- 
creased in  size,  and  replace  the  laminae.  Length  2J  inches, 
breadth  1\  inch. 

We  have  seen  three  specimens  of  this  well-marked  species ; 
they  are  in  the  collection  of  the  Rev.  A.  M.  Norman,  and  were 
found  by  Mr.  Dodd  on  the  shore  at  Jersey  in  1869. 

This  species  is  very  easily  distinguished :  the  broadly  oval 
form,  the  sessile  orifices,  ana  hard  cartilaginous  test  are  very 
dharacteristic ;  but  the  branchial  sac  presents  probably  the 
most  distinctive  feature.  The  walls  of  this  organ  have  a  very 
pecxdiar  appearance,  on  account  of  the  grooves  of  the  minute 
plications  being  formed  into  series  of  small,  well-defined 
pouches,  by  the  close-set  primary  vessels,  thus  rendering  it 
very  difficult  to  observe  the  secondary  vessels,  and  the  un- 
usually diminutive  elliptic  stomata. 

Ascidia  inornata^  Hancock. 

Body  elongated,  oval,  depressed,  attached  by  the  whole  side, 
of  a  watery  horn-colour.  Apertures  a  little  produced,  with 
longitudinal  rid|<e8  or  folds ;  branchial  one  subterminal ;  anal 
about  halfway  down.  Test  rather  thin,  cartilaginous,  trans- 
parent, with  a  few  minute  papillae  and  some  scattered  agglu- 
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tinated  particles  of  sand  and  shell,  chieflj  towards  the  margins 
of  attachment.  Mantle  well  supplied  with  interwoven  mus- 
cular fibres.  Tentacular  ^filaments  numerous  and  rather  stout. 
Branchial  sac  narrow,  with  large  papilUe  at  the  intersections 
of  the  meshes,  and  small  intermediate  ones.  Ventral  plait 
wide,  strongly  ribbed  j  margin  pectinated,  and  bordered  on  the 
left  side  with  a  band  of  tubercles.     Length  nearly  2  inches. 

We  are  indebted  for  the  knowledge  of  this  species  to  Dr. 
Bowerbank,  who  obtained  a  single  individual  of  it  at  Hastings* 
It  is  allied  to  A.  pM>eia^  but  differs  from  that  species  in  many 
respects,  and  may  at  once  be  distinguished  by  the  narrowness 
of  the  mantle  and  branchial  sac,  and  likewise  by  the  charac- 
ters of  the  branchial  papillae  and  ventral  plait. 

Ascidia  producta^  Hancock. 

Body  much  elongated,  pyriform,  depressed,  attached  by  the 
entire  length,  of  a  pale  green  colour.  Apertures  tubular ;  the 
branchial  one  a  little  produced  and  tum^  towards  the  ventral 
margin;  the  anal  three-fourths  down,  near  the  ventral 
margin :  ocelli  red.  Test  rather  thick,  pellucid,  cartilaginous, 
covered  with  minute,  distant,  conical  papillaey  Mantle  delicate^ 
of  a  full  dark  green,  with  the  branchial  tube  considerably  pro- 
duced, terminal ;  the  anal  short  and  turned  backwards.  Ten^' 
tacular  filaments  numerous,  slender.  Branchial  sac  minutely 
plicated,  with  moderate-sized  papillae  at  the  intersections  of 
the  meshes.  Ventral  plait  narrow,  pectinated,  ribbed,  and 
tuberculated  on  the  left  side.     Length  2^  inches. 

The  Rev.  A.  M.  Norman  dredged  this  species  in  the  Minchy 
in  1866,  and  also  found  it  at  extreme  low-water  during  spring- 
tides in  Strangford  Lough,  1869. 

A,  producta  evidently  belongs  to  that  group  of  which  -4. 
depressa  and  A,  inomata  are  typical,  but  has  many  characters 
to  distinguish  it  from  all  of  them. 

Ascidia  ehngatay  Alder  &  Hancock. 

Body  elongated,  slender,  transparent,  nearly  colourless, 
attached  slightlv  at  the  side  of  the  base :  the  branchial  aper- 
ture terminal,  the  anal  about  two-thirds  down.  Test  hyaune, 
minutely  tuberculated,  the  tubercles  rather  distant  and  pointed. 
Tentacular  filaments  numerous,  lonff.  and  slender.  Branchial 
sac  with  obtuse  papillae,  minutely  phcated  \  the  stomata  ellip- 
tical. Ventral  ptait  ribbed,  rather  narrow.  Length  about  two 
inches^  breadth  half  an  inch. 

A  smgle  individual  of  this  species  was  dredged  in  Seaham 
Harbour  by  Mr.  George  Hodge. 

A,  elonffata  is  evidently  related  to  A.  aculeata^  but  it  is 
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distingnished  by  many  characters.  Besides  the  very  elongated 
form,  the  attachment  is  different,  and  the  test  is  only  slightly 
taberculated ;  the  tentacular  filaments  are  differently  arranged| 
and  the  minute  structure  of  the  branchial  sac  is  qmte  peculiar^ 
and  alone  sufScient  for  specific  distinction. 

Asddxa  affinis^  Alder  &  Hancock. 

Body  elongated,  ovate,  tapering  upwards,  semitransparent, 
dirtjr  greenish  white ;  surface  smooth  or  only  slightly  wnnkled, 
echmated  and  somewhat  rugose  towards  the  base  and  aper- 
tures. Apertures  prominent,  large,  tubular,  longitudinally 
ridged,  rugose  or  echinated ;  the  branchial  one  terminal,  the 
anal  a  little  way  down  the  ventral  margin.  Teat  semitrans-^ 
parent,  thin,  cartilaginous,  of  an  obscure,  pale,  soiled  greenish 
white,  smooth  above,  and  slightly  roughened  or  echinated  to- 
wards the  base  and  tubes.  Mantle  pale  olive-brown,  almost 
colourless  and  transparent  at  the  tubes,  which  are  well-pro- 
duced, wide,  and  strongly  ribbed  longitudinally,  both  directed 
upwards.  Tentacular  filaments  numerous,  moderately  stout, 
altemately  large  and  small.  Branchial  sac  minutely  plicated ; 
papillsB  only  at  the  intersections  of  the  meshes,  thick,  out  very 
slightly  produced.  Ventral  plait  wide,  smooth  or  only  slightly 
rilH)ed  at  the  base,  margin  entire ;  the  left  oral  appendages 
seven  or  eight,  large,  triangular,  flattened,  and  denticulated* 
Length  upwards  of  two  inches. 

Obtained  in  great  abundance  in  Boach  River,  Essex,  by 
Dr.  Baird,  when  examining  the  state  of  the  river  to  report  on 
its  suitableness  for  the  maintenance  of  oyster-fisheries.  They 
have  usually  a  soiled  appearance,  and  are  much  infested  by 
parasitic  zoophytes,  ana  are  generally  united  at  the  base  into 
clusters,  the  base  being  considerably  prolonged,  forming  a  sort 
of  irregular  flat  pedicle. 

Ascidia  Normanij  Alder  &  Hancock. 

Body  elongated,  pretty  regularly  oval,  white,  delicately 
tinged  with  rosy  flesh-colour,  attached  by  the  side  of  the  base, 
transparent,  strongly  echinated,  particularly  towards  the  base 
and  apertures,  where  the  spines  are  usually  compound.  Aper^ 
tures  of  a  rose-colour,  wide,  produced,  strongly  ridged  and 
echinated  longitudinally ;  the  branchial  one  terminal,  the  anal 
about  a  third  down  the  ventral  margin ;  ocelli  small,  incon-^ 
spicuous.  Test  thin,  transparent,  white,  or  only  sUghtly 
tinged  with  pale  flesh-colour,  covered  with  simple  and  com- 

Siund    spines,  strongest    towards  the  apertures  and  base. 
anile  delicate,  of  a  pale  buff  flesh-colour  or  almost  colourless; 
the  tubes  well  produced,  and  of  a  rosy  colour.     Tentacular 
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JUamenta  rather  long,  white,  wide  at  the  base,  distant,  alter- 
nately large  and  small,  not  rery  numerous.  Branchial  sac 
painutely  plicated ;  stomata  long ;  papillee  confined  to  the  in- 
tersections of  the  meshes,  delicate,  scarcely  (if  at  all)  produced^ 
Ventral  plait  well  developed,  ribbed,  margin  entire ;  the  left 
oral  appendages  five  or  six,  denticulated,  fiat,  placed  diago- 
nally. Length  sometimes  2|  inches,  but  usually  under  2  inches. 

^veral  of  this  pretty  species  were  collected  by  the  Bev. 
A.  M.  Norman  in  1869,  between  tide- marks  in  Strangford 
Lough ;  and  lately  Mr.  A.  G.  More  has  sent  to  us  several  spe- 
cimens of  it  dredged  hj  himself  in  Bertrachbuy  Bay,  Conne- 
mara.  We  have  received  it  also  fix)m  Mr.  Kobertson,  who 
obtained  three  or  four  individuals  in  the  Frith  of  Clvde. 

We  have  named  this  species  after  our  friend  the  Kev.  A.  M^ 
Norman,  to  whom  we  are  indebted  for  a  great  number  of  new 
forms  of  both  the  simple  and  compound  Tunicata. 

Genus  CORELLA,  Alder  &  Hancock,  MS. 

Body  subquadrate  or  more  or  less  rounded,  coriaceous,  very 
slightly  contractile,  rather  compressed,  attached  mostly  by  the 
base.  Aperturee  as  in  Ascidta]  the  branchial  8-lobed,  the 
anal  6-lobed,  each  with  small  ocelli.  Test  smooth  and  dia- 
phanous. Mantle  often  bright-coloured,  and  with  a  few  ra-^ 
diating  muscular  fibres.  Tentcumlar  filaments  linear,  un- 
branched.  Branchial  sac  with  the  secondary  vessels  regularly 
and  beautifully  convoluted,  framed  in  squares  formed  by  stout 
secondary  rectilinear  vessels  and  primary  transverse  channels. 
Viscera  sinistral,  the  stomach  placed  low,  with  the  intestine 
bending  backwards  and  downwards  on  the  left  side,  passing 
along  the  base  of  the  mantle,  and  rising  in  front  to  the  anal 
aperture.  Reproductive  oraans  also  on  the  left  side,  the  ovi- 
duct following  the  line  of  tne  intestine. 

The  above  genus  was  characterized  some  time  previously  to 
the  death  of  my  late  coOaborator,  Mr.  Alder,  for  the  reception 
of  the  so-called  Ascidia  paralleiogrammay  which  diflfers  m  so 
many  important  characters  from  the  species  with  which  it  was 
associatea  that  we  deemed  ourselves  justified  in  making  the 
change.  It  is  a  sinistral  animal ;  the  alimentary  tube  is  very 
difierently  disposed  from  that  of  Ascidia ;  the  heart  occupies  a 
different  position;  and,  above  all,  the  spiral  arrangement  of  the 
secondary  branchial  vessels  seems  sufficient  to  warrant  the 
establishment  of  this  genus. 

*  Since  then  two  very  interesting  species  have  been  discovered 
which  a^pree  in  all  essential  characters  with  the  type  form, 
thus  justifying  the  separation  of  GoreUa  paraUelogramma  from 
the  genus  widi  which  it  was  placed.  .  . 
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CareUa  larvas/bmiisy  Hancock. 

Body  irregularly  rounded  or  subquadrate,  compressed,  ad- 
hering by  the  base.  Branchial  aperture  terminal,  only  slightly 
promment ;  anal  one  at  the  upper  part  of  the  ventral  margin, 
a  little  removed  from  the  brancnial  aperture,  at  the  extremity 
of  a  tube  which  is  considerably  longer  than  the  entire  body, 
and  projects  diagonally  upwards;  ocelli  red.  Test  firm, 
smooth,  shining,  thin  above,  rather  thick  below,  perfectly 
crystalnne,  exhibiting  not  only  the  colour  of  the  mantle,- but 
likewise  much  of  the  internal  structure.  Mantle  delicate,  ad- 
hering to  the  test,  of  a  yellowish  or  reddish  colour,  with  a  few 
scattered  small  red  spots,  and  so  transparent  that  it  does  not 
in  the  least  obscure  the  view  of  the  contained  visceral  organs. 
Branchial  sac  with  inconspicuous  papillae  at  the  intersections 
of  the  meshes  forming  the  fiumewort  of  the  spiral  secondary 
vessels.  Tentacular  filaments  numerous,  not  crowded,  long, 
delicate,  and  colourless.  Ventral  plait  replaced  by  a  series  ot 
rather  minute  tentacular  points  situated  a  little  distance  apart, 
and  corresponding  in  number  (twelve  or  fourteen)  to  the  pri- 
mary vessels,  dividing  the  rows  of  spirals.  Length  from  the 
base  to  the  branchial  aperture  |  of  an  inch,  and  to  the  anal 
aperture  1^  inch. 

We  are  indebted  to  Mr.  A.  G.  More  for  the  knowledge  of 
this  interesting  and  very  distinct  species.  Two  specimens 
were  obtained  at  Boundstone,  Connemara,  in  1869. 

C.  larvceformis  is  distinguished  at  once  from  (7.  parallelo^ 
gramma  by  the  extraordinary  elongation  of  the  anal  tube^  and 
the  comparative  deficiency  of  colour,  though  much  reUance 
cannot  be  placed  on  this  character,  as  the  specimens  had  been 
some  time  m  spirit  before  they  came  into  our  possession.  The 
fewness  of  the  rows  of  branchial  spirals,  ana  the  consec^uent 
comparative  largeness  of  the  spirals  themselves,  also  distin- 
guisn  this  species. 

CareUa  ovaiaj  Hancock. 

Body  ovate,  widest  above,  not  much  compressed,  adhering 
by  the  base,  where  there  are  a  few  root-like  processes.  Ajper^ 
tures  very  Uttle  produced,  almost  sessile ;  tne  branchial  one 
terminal,  the  anal  placed  at  a  little  distance  down  the  ventral 
margin.  Test  soft,  smooth,  delicate,  and  perfectly  transparent, 
revealing  the  colours  and  structure  of  the  enclosed  mantle  ana 
viscera.  Mantle  thin,  transparent,  of  a  buff  flesh-colour,  some- 
times with  a  few  obscure  reddish  markings ;  tubes  yery  shorty 
with  the  marein  of  the  apertures  of  a  pa^  flesh-colour ;  mus- 
cles few  and  delicate,  of  a  reddish  colour.  Brcmchial  sac  with 
thiBi  delicate  papilbs,  very  slightly  produced ;  the  spirals  com* 
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pofled  of  only  tiro  or  three  stoat  ocnls.  Teniaadar  fiasmetii$ 
mnneroiu^  sleiider,  not  veiy  loDg,  set  rather  doae  together,  in 
a  »ngle  hne  on  a  narrow  mnscokr  band.  Ventral  jtaU\mkxji 
np  into  upwards  of  thirty  tentacular  procesnes,  which  are  wide 
at  the  base,  attenuated  upwards,  and  produced  and  pdnted  at 
the  extremitj.     Leneth  1}  inch,  but  usuaOy  smaller. 

C.  ovata  was  found  by  Uie  Bev.  A.  M.  Norman  at  low-water 
at  Tobermoi^,  in  the  island  of  Mull,  in  1866,  associated  with 
Ascidta  rvbtcunda^  and  adhering  to  Phocamum  coodneum.  It 
has  also  been  found  at  Boundstone,  Connemara,  by  Mr.  A.  G. 
More,  occurring  in  dusters  attached  to  the  test  of  ABcidia 
Normanu 

This  delicate  species  is  distinguished  firom  its  two  congenos 
by  the  general  form,  and  particularly  by-  the  character  of  the 
Inranchial  spirals,  which  in  C.  ovata  are  not  by  any  meims  so 
many  times  coiled  as  they  are  in  both  the  other  species ;  and 
the  coils  themselves  are  much  stouter.  In  (7.  parcuMogramma 
and  (7.  larvcpfbmiia  the  spirals  are  six  or  seven  times  coiled^ 
while  in  C.  ovata  they  are  only  two  or  three  times  coiled. 

Genus  Cigna  (Savigny),  Fleming. 

Body  subcylindrical,  gelatinous,  very  contractile,  attached 
more  or  less  by  the  right  side.  Apertures  generally  nearly 
terminal,  and  not  far  apart ;  the  branchial  8-lobed,  tiie  anal 
6-lobed,  with  conspicuous  ocelli.  Test  soft,  smooth,  and  flaccid. 
Mantle  with  strong  longitudinal  muscular  bands.  Tentacular 
filaments  numerous  and  slender,  linear.  Branchial  sac  narrow, 
not  reaching  to  the  bottom  of  the  mantle ;  the  meshes  recti* 
linear,  with  papillae  at  the  intersections.  Ventral  plait  re- 
placed by  a  series  of  tentacular  points.  Stomachy  intestine^ 
and  reproductive  organs  extending  oelow  the  branchial  sac. 

After  some  hesitation,  and  in  conjunction  with  the  late 
Mr.  Alder,  we  determined  to  remove  Ascidia  intestinalis  from 
the  spedes  with  which  it  was  usually  assodated,  and  place  it 
apart  as  the  type  of  a  distinct  genus,  as  Dr.  Fleming  had  pre- 
viously done,  by  raising  Savigny 's  third  tribe,  PhaUusite  Cioncs^ 
to  generic  rank.  It  is  thereiore  satisfactory  to  have  to  recora 
the  occurrence  of  a  new  species,  agreeing  in  all  the  essential 
characters  with  the  type  form. 

Cionafascicularis,  Hancock. 

Body  much  elongated,  subcylindrical,  flacdd,  highly  con- 
tractile, colourless,  or  tinged  yellowish  from  the  mantle  and 
viscera  appearing  through ;  attached  by  the  side  of  the  base : 
the  lower  extremify  wim  numerous  rather  long,  cylindrical 
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papUlas.  Apertures  tubular,  short,  yellowish,  with  red  ocelli ; 
branchial  one  terminal,  anal  at  a  short  distance  down  the 
ventral  margin.  Test  soft,  smooth,  gelatinous,  perfectly  hya- 
line. Man^  delicate,  pale  yellow,  and  extremely  transparent, 
all  the  visceral  organs  oeing  distinctly  seen  through  it ;  tubes 
short,  cylindrical,  and  more  highly  coloured  than  the  rest  of 
the  mantle.  Branchial  sac  long,  narrow,  cylindrical,  with 
rather  long  papillss,  non-plicate.  Tentacular  points  of  the 
ventral  margin  long,  slender,  numerous.  Tentacular  Jllanients 
numerous,  long  and  slender,  with  short  intermediate  ones,  set 
in  a  single  row  on  a  narrow  scalloped  fold  or  collar.  Length 
from  2  to  3  inches,  breadth  about  ^  &n  inch. 

For  specimens  of  this  very  distinct  and  interesting  species 
we  are  mdebted  to  Mr.  A.  (x.  More,  who  collected  it  in  con- 
siderable abundance  in  Kilkieran  Bay,  Connemara,  in  1869. 
The  specimens  were  for  the  most  part  united  towards  the  base 
into  dense  bundles,  the  upper  portions  being  auite  free.  The 
aggregation  is  produced  by  the  agency  of  the  papilte  that 
clothe  the  sides  of  the  basal  extremity  of  the  test ;  tne  attach- 
ment is  consequently  lateral.  The  common  mass  had  appa- 
rently been  fixed  by  the  same  means  to  some  foreign  body. 

The  papilke  at  the  posterior  extremity  of  the  test,  the  pecu- 
liar moae  of  aggregation,  and  the  narrow  cylindrical  form  of 
the  body  distinguish  at  once  this  species  from  C,  intestinaltSy 
from  which  it  also  difiers  in  the  respiratory  tubes  being  further 
apart. 

Molgula  simplex^  Alder  &  Hancock. 

Body  globular,  subpellucid,  nearly  smooth,  free,  or  very 
slightly  attached.  Apertures  nearly  terminal,  not  far  apart, 
slightly  tubular  and  retractile.  Test  rather  soft,  but  tough,  ge- 
nerallv  rather  thinly  clothed  with  linear  fibrils,  which  are  rarely 
forked,  and  seldom  with  any  sand  or  shell  adhering  to  them. 
Tentacular  JUaments  branched,  irregularly  tripinnate;  there 
are  about  eleven,  with  minute  ones  interspersed.  Branchial 
sac  with  six  folas  on  each  side,  the  meshes  distinctly  but 
irregularly  convoluted.  Ventral  plait  smooth,  broad  below. 
Intestine  forming  two  loops,  confined  to  the  lower  half  of  the 
sac.  Reproductive  organs  forming  a  slightly  arched  mass  on 
each  side,  with  the  margins  divided  into  numerous  irregular 
lobes,  that  of  the  right  side  within  the  second  intestinal  loop. 
Diameter  ^  to  |  inch. 

A  few  specimens  were  found  by  the  late  Mr.  Alder  at  Ply- 
mouth and  Oban ;  it  has  also  been  obtained  at  Lough  Strang- 
ford  and  Ballywater,  Ireland,  by  Mr.  W.  Thomson.  It  has 
considerable  resemblance  to  Ascidia  ampullqides  of  Van  Be- 
neden,  which  is  undoubtedly  a  Molgula.  That  species  appears 
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to  be  larger  than  M,  nrnpUsty  and  with  more  extended  tabes ; 
the  teet,  too^  is  deacribed  aa  solid  and  thick,  which  is  not  Ae 
case  with  our  species. 

Molgula  tncofupicuaj  Alder  &  Hancock. 

Bodtf  globulaTi  rather  firm,  covered  with  sand  and  shelL 
mukttached.  Apertures  approximated.  Test  tough,  clothea 
with  irregular  Imear  fibrils.  Mantle  rather  thick  and  muscular 
towards  the  upper  part,  thinner  below,  the  intestine  showing 
through.  Tentacular  Jifaments  bipinnate.  Branchial  sac  with 
six  folds  on  each  side,  the  meshes  very  slightly  convoluted  ot 
almost  linear.  Ventral  plait  smooth.  Intestinal  canal  large, 
reaching  nearly  to  the  top  of  the  sac,  twice  looped.  Liver 
dark,  obscure  green.  Reproductive  organs  formmg  a  long,^ 
curved,  elliptical  mass  on  each  side,  with  the  margins  dividea 
into  irreffular  lobules,  that  on  the  right  side  within  the  second 
intestinal  loop.     Diameter  i^  inch. 

One  specimen  only  has  come  imder  our  notice;  it  was 
dredged  m  Guernsey  by  Mr.  Jeffreys  and  the  Rev.  A.  M, 
Norman  in  1865. 

This  rather  obscure  species  is  remarkable  on  account  of  the 
nearly  linear  arrangement  of  the  branchial  meshes,  which, 
however,  preserve  sufficient  curvature  to  bear  out  the  character 
of  the  genus  to  which  it  belongs.  It  is  nearly  allied  to  Jf« 
simplex^  from  which  it  differs  in  the  character  of  the  branchial 
meshes  already  noticed,  as  well  as  in  the  less  bushy  tentacular 
filaments  and  the  more  voluminous  intestine. 

Molffula  complanat4iy  Alder  &  Hancock. 

Body  much  depressed,  rather  longer  than  broad,  adhmng 
by  its  whole  length,  covered  with  sand  and  small  fragments 
of  shell.  Apertures  at  a  little  distance  apart;  the  branchial 
one  towards  the  margin,  the  anal  about  the  centre  of  the  disk« 
Test  rather  thin,  covered  with  long  simple  fibrils,  to  which 
the  sand  is  attached;  under  surface  very  thin  and  smooth, 
with  only  a  few  grains  of  sand.  Mantle  transparent,  slightly 
attached  to  the  test,  and  with  strong  radiating  muscles  round 
the  apertures.  Tentacuhr  Jihments  Qimplj  pinnate.  Branchial 
sac  with  six  folds  on  the  right  side  and  seven  on  the  left^  the 
meshes  a  good  deal  convoluted.  Intestinal  canal  formmg  a 
single  long  loop.  Liver  pale  green,  folded  or  laminated.  JXe^ 
productive  organs  composing  an  oblong  ovate  mass  on  each 
side :  that  on  the  right  side  pfeced  immemately  above  the  intes- 
tinal loop ;  the  oviaucts  turned  to  the  posterior  side.  L^gth 
8^  tenths  of  an  inch. 
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We  have  seen  only  one  speeimen  of  this  well-characteriaed 
species.  It  was  adhering  to  the  inside  of  a  dead  shell  of 
Patella  vuhata  dredged  in  Guernsey  by  Mr.  Jeffireys  and  the 
Rev.  A.  M.  Norman  in  1865. 

The  depressed  form  and  large  surface  of  attachment  in  this 
little  Molgula  are  characters  very  unusual  in  this  genus.  An- 
other peculiarity  is  observed  in  the  reversed  position  of  the 
oviducts. 

Gknus  EuGTRA,  Alder  &  Hancock,  MS. 

Body  globular,  unattached,  covered  with  glandular  fibrils 
and  a  coating  more  or  less  complete  of  fine  sand.  Test  usually 
thin  and  transparent,  hispid.  Branchial  aperture  6-lobea, 
anal  4-lobed,  placed  on  slight  tubes,  nearly  inconspicuous 
when  contracted.  Tentacular  filaments  branched.  Branchial 
sac  without  folds,  but  with  longitudinal  plates  or  bands ;  the 
meshes  regularly  convoluted  and  produced  into  little  cones, 
each  being  composed  of  a  double  spiral  coil  of  vessels,  which 
spirals,  turning  in  opposite  directions,  meet  at  the  apex.  Rc" 
productive  organs  in  a  single  mass  placed  on  the  right  side 
within  the  intestinal  loop. 

Molmila  arenosa  varies  so  extensively  from  the  other  MoU 
quloB  that  we  thought  it  necessary  to  place  it  in  a  ffenus  apart. 
This  we  did  several  years  ago  in  our  MS.,  and  diaracterized 
the  genus  as  above.  Since  then,  another  species  of  Eugyra 
has  been  discovered,  and  has  now  to  be  recoraed. 

Eugyra  glcbosa^  Hancock. 

Body  globular,  unattached,  entirely  covered  with  sand  ana 
fragments  of  shell.  Apertures  not  quite  terminal,  a  little 
apart,  somewhat  produced,  rather  wide,  cylindrical,  resembling 
a  pair  of  teats,  colourless,  transparent,  placed  in  awell-definea, 
bilobed,  narrow  area,  devoid  ot  attached  sand.  Test  sofL  thin, 
with  very  delicate  and  for  the  most  part  simple  fibrils.  MarUle 
thin,  colourless,  or  slightly  tinged  with  yellow,  transparenti 
the  viscera  showing  through :  tubes  hyaline,  with  oelicate 
membranous  walls.  Branchial  sac  with  the  vessels  of  th« 
double  spiral  coils  rather  stout.  Intestine  forming  a  single 
loop,  short  and  constricted  towards  the  anal  extremity,  and 
wiaening  at  its  junction  with  the  stomach.  Liver  bulky,  of  a 
black  olive-green.     Reproductive  organs  of  a  pale  ydlow, 

f  laced  partly  within  the  intestinal  loop,  and  partly  above  it. 
)iameter  half  an  inch. 

A  single  specimen  of  this  interesting  species  was  dredged 
by  Mr.  Jefireys  and  the  Rev.  A.  M.  Norman  in  Guernsey  in 
1865.    E.  giobosa  is  distinguished  from  E.  arenosa  Ibythe 
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form  and  larger  size  of  the  tubes^  bj  the  leas  yolaminons  in* 
testine^  by  the  shortness  of  its  loop,  and  by  the  darkness  and 
colour  of  the  liver. 


XXXV. — On  Georissa,  Acmella  (Cyclostoma  tersum.  Bens.)j 
Tricida,  and  Cyathopoma  millium,  Bens.  By  William 
T.  Blanfobd,  F.G.S.,  C.M.Z.S. 

Dr-  v.  Martens,  in  the  ^Malakoz.  Blatter'  for  1869*,  p.  223, 
has  pointed  out  that  I  was  in  error  (Ann.  &  Mag.  Nat  Hist. 
March  1869,  p.  177)  in  supposing  Hydrocena  of  Parreyss  to 
be  a  marine  snell,  and,  consequently,  that  the  only  essential 
ground  of  distinction  between  it  and  my  genus  Georissa  dis- 
appears. I  had  overlooked  Frauenfeld's  mention  of  the  shell 
in  the  ^  VerhandL  der  zooL-bot  G^sellschaft'  for  1866  until 
after  sending  off  my  note,  and  at  the  time  of  writing  was 
mainly  guioed  by  Martens  himself  (conf.  Malakoz.  Blktter, 
1864,  p.  142,  and  Ann.  &  Mag.  Nat  Hist  1866,  vol.  xvii. 
p.  202)  in  rejecting  Ktister's  habitat.  1  fully  agree  that  there 
IS  no  further  reason  for  distinguishing  the  eenera,  and  that 
Georissa  sarrita^  frustillum^  W'^^i  Jtawesiana^  and  iUex 
must  be  restored  to  the  genus  Hydrocena,  At  the  same  time 
it  is  very  desirable  that  the  animal  of  H,  cattaro'Snsis  should 
be  reexamined  with  regard  to  the  position  of  the  eyes  and  the 
mode  of  carrying  the  operculum ;  and  it  is  only  proper  to  add 
that  I  had  myself  observed  the  animal  of -H".  pyxis,  Bens.,  and 
found  it  very  similar  to  H.  sarrita  as  figured  by  Major  Godwin- 
Austen,  and  very  different  from  ff.  cattaroensis  as  figured  by 
Kttster. 

I  cannot,  however,  coincide  with  Dr.  v.  Martens  in  his  opi- 
nion, founded  solely  on  Major  Godwin- Austen's  drawings,  that 
Cyclostoma  tersum,  Bens.,  is  2JiAssiminea]  and  I  am  persuaded 
that  an  inspection  of  the  shell  would  very  soon  undeceive  my 
critic.  C.  tersum  possesses  a  very  distinct  sculpture,  whilst 
AssiminecB  are  always,  so  far  as  I  have  seen,  smooth ;  and 
whereas  every  species  of  true  Assiminea,  so  far  as  I  am  aware, 
is  an  estuarine  shell,  living  between  tide-marks  on  mud,  the 
little  shell  from  the  Khasi  hills  is  found,  as  I  am  informed 
by  Major  G^win- Austen,  in  company  with  Pupa  plicidens, 
in  moist  places  near  small  streams,  but  not  upon  their  edges, 
at  a  height  of  4000  feet  above  the  sea. 

The  only  species  of  Acicula  which  I  possessed  for  compari- 
son with  U,  tersum  was  A.  spectabtlis,  Rossm.,  which  is  similar 

*  But,  as  is  only  too  frequently  the  case,  published  some  months  after 
the  dose  of  the  year. 
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in  stmctore  and  scnlptore :  and,  as  I  pointed  out,  Gydostoma 
striatOj  Quoy  and  Gamiard,  referred  by  Gray  and  Pfeiffer  to 
Acicuuiy  appears  to  resemble  Cydostoma  tersum  in  many  of 
its  characters. 

If,  as  Martens  thinks,  and  I  am  on  the  whole  disposed  to 
agree  with  him,  I  was  wrong  in  assigning  Cyclostoma  tersum 
(or,  as  I  proposed  to  call  it,  Acmella  tersct)  to  Adculay  what  is 
its  generic  position?  It  certainly  is  no  Assimmea]  but  it  may 
be  allied ;  and  if  so,  it  becomes  simply  a  land  Rissoid*.  It  is,  of 
course,  to  be  regretted  that  Major  Godwin-Austen  did  not  suc- 
ceed in  isolating  the  very  minute  teeth  of  the  lingual  ribbon  and 
figuring  them  separately,  as  the  presence  or  absence  of  basal 
denticles  on  the  central  tooth  would  have  aided  in  deciding  the 
question ;  but  since  last  year  I  have  some  further  evidence, 
which  is  in  favour  oi  Acmella  belonging  to  this  ubiquitous 
family. 

Major  Godwin- Austen  obtained  a  shell  in  North  Cachar 
which  he  considered  to  be  a  second  species  of  Acmella.  It 
was  found  on  wet  moss  beside  a  waterfall,  in  a  stream  flowing 
into  the  Jhiri  river,  at  an  elevation  of  about  3000  feet  above 
the  sea.  On  examining  and  comparing  the  shell,  I  found  it 
to  be  identical  with  Tncula  montana,  Bens.  Major  Godwin- 
Austen  has  figured  the  operculum  ana  lingual  ribbon,  but  his 
figure  shows  only  the  edges  of  the  teeth  :  they  are  evidently 
taenioglossate,  as  might  be  expected,  and  have  a  general  re- 
semblance to  those  of  Acmella  tersa ;  but  they  are  broader,  the 
second  lateral  very  much  so.  The  operculum  is  thin,  homy, 
and  paucispiral,  and  pi^nts  apparently  no  essential  distinc- 
tion from  mat  of  Acmella. 

Tncula  montana  was  first  found  by  Mr.  Benson  f  on  water- 

Elants  in  a  stream  at  Bheemtal,  in  Kumaon  (Western  Hima- 
lyas),  at  an  altitude  of  4000  feet  above  the  sea.  I  have  also 
received  it  from  Naini  Tal,  in  the  same  neighbourhood,  at  a 
rather  higher  elevation.  Its  range  is  widely  increased  by 
Major  Godwin- Austen's  discovery. 

Certainly  Acmella  tersa  shows  a  very  close  correspondence 
with  Tricula  montana  in  the  structure  of  the  shell ;  but  the 
eves  in  the  latter  are  described  by  Mr.  Benson  as  being  behind 
the  base  of  the  long  filiform  tentacles  ("  tentaculis  filiformibus 
duobus  oculos  postice  prope  basin  gerentibus  ") — precisely  as 
in  Adcula.  in  snort.  Moreover  Tricula  is  evidently  a  fresh- 
water shell,  living  in  streams,  whilst  Acmella  is  a  land-shell. 

*  It  appears  to  me  &r  from  improbable  that  Acicula  itself  belongs  to 
the  RissotcUe, 

t  Calcutta  Journal  of  Nat.  Hist  1842.  Ann.  &  Mag.  Nat  Hist  Dec. 
1862. 

Ann.  &  Mag.  N.  Hist.  Ser.  4.   Vol.  vi.  24 
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It  is  evident  that  the  two  must  be  distinguished ;  and  if  I  am 
wrong  in  considering  Acmella  a  subgenus  of  Acicula,  I  should 
be  eaually  in  error  in  proposing  to  subordinate  it  to  Tricula. 
The  latter  has,  by  Stimpson  (Kesearches  on  the  HydrobiinoBy 
&c.)  and  Stoliczka  (Palfieontologia  Indica,  v.  p.  271),  been  re- 
ferred to  the  Rissoidae ;  but  StoUczka  places  it  in  a  diflferent 
subfamily  from  Assiminea.  I  have  very  little  doubt  that  this 
position  IS  correct ;  and  the  conclusion  at  which  I  have  arrived 
IS  that  Cyclostoma  tersum^  Bens.,  belongs  to  the  Rissoidse, 
that  it  is  allied  to  Tricula  and  also,  probablv,  to  Actculay  but 
that  it  must  be  considered  the  type  of  a  distinct  genus,  thus 
characterized : — 

Acmella,  gen.  nov. 

(Subgen.  nov.,  Ann.  &  Mag.  Nat.  Hist  1869,  ser.  4. 
vol.  iii.  p.  178.) 

Testa  ovata,  oomea ;  apertora  ovata ;  peristomate  o'btuso. 
Operculum  comeum,  tenmssimum,  paucispirale ;  nucleo  oxcentrico, 

sinistrali. 
Animal  AssiminecB  simile;  proboBcide  brevi;  tentaculis  brevibus, 

obtusis,  oculos  insuper  baud  procul  ab  extremitatibus  gerentibus  ; 

pede  meiliocri,  ovate. 

Species  unioa  typusque : — 

Acmella  tersa  (Bens.). 

Cydostoma  tersumj  Bens.  Ann.  &  Mag.  Nat  Hist.  1853,  ser.  2.  voL  xi. 

p.  285. 
Hydrocena  tersa,  Pfr.  Mon.  Pneum.  ii.  158,  iii.  172. 

Since  last  year.  Major  Godwin- Austen  has  obtained  a  second 
species  of  CycUhopoma  from  the  ranges  south  of  Assam,  which 
agrees  much  better  with  Mr.  Benson's  description  of  Cyclo- 
stoma  milium  than  that  first  found ;  it,  however,  has  spiral 
sculpture.  It  thus  appears  more  than  ever  probable  that  C. 
r.iilium  is  a  Cyathopoma,  and  possibly  a  worn  specimen  of  the 
shell  last  found,  in  whicn  the  sculpture  had  been  abraded. 


XXXVI. — On  the  Genus  Climacograpsus ;  unth  Notes  on  the 
British  Species  of  the  Genus.  J8y  Henry  Alleyne 
Nicholson,  M.D.,  D.Sc,  M.A.,  F.K.S.E.,  &c.,  Lecturer 
on  Natural  History  in  the  Extra-^Academical  School  of 
Edinburgh. 

The  genus  Climacograpsus  was  originally  founded  by  Hall, 
the  eminent  American  palaeontologist  (Grapt  Quebec  Group, 
p.  Ill)  to  include  certain  species  of  Graptolites  which  had 
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previously  been  placed  under  the  genus  Diplograpaus.  He 
also  included  under  this  head  certain  other  forms,  which  he 
referred  to  a  subgenus,  under  the  name  of  Dicranograpms. 
This  subgenus,  however,  should  unquestionably  have  the  rank 
of  a  distinct  genus,  having  for  its  type  D.  ramoausj  Hall ;  and 
some  of  the  forms  placed  under  it  oy  its  originator  (viz.  D. 
sextans  and  2>.  dtvaricatus)  should  properly  be  removed  to  the 
genus  Didymograpsua  of  M^Coy. 

The  genus  VUmacograpsiAS  was  defined  by  Hall  as  follows : — 

"  Simple  stipes  with  subparallel  margins,  having  a  range  of 
cellules  on  each  side;  axis  filiform;  cellules  short  and 
square ;  apertures  apparently  excavated  in  the  margin  of 
the  stipe,  and  transverselv  oval  or  subquadrate;  cell- 
denticles  or  appendages,  if  present,  usually  on  the  upper 
side  of  the  aperture." 

The  essential  point  of  this  definition,  whereby  Cltmaco' 
grapsiLs  is  fundamentally  distinguished  from  the  closely  allied 

fenus  Diplograpsmy  is  fliat  the  cell-apertures  are  situated  in  a 
oUow,  which  IS  scooped  out  of  the  margins  of  the  polypary. 
The  cell-apertures  are  placed,  therefore,  below,  or  internal  to, 
the  general  boundary  of  the  frond  (fig.  1  a),  and  they  are  not 

{laced  at  the  end  of  tooth-like  **  denticles,"  as  in  Diptograpsus. 
n  lateral  views  of  GUmcucograpsus^  where  the  frond  is  simply 
compressed,  or  is  exhibited  m  section  (as  in  fig.  1  a),  tais 
arrangement  is  particularlv  conspicuous,  the  cell-apertures 
appearing  as  a  number  of  rounded  or  subquadrate  notches 
sunk  below  the  general  level  of  the  polypary.  It  was  upon 
specimens  such  as  these  that  Professor  M^Coy  founded  his 
Diplo^apsus  rectangularia  (Pal.  Foss.  p.  8,  pi.  1  B.  fig.  8). 
Jud^ng,  also,  merelv  from  examples  of  this  nature,  it  would 
certainly  be  supposed  that  the  cellules  of  CUmoicograpms  were 
not  separated  one  from  another  by  distinct  cell-partitions.  It 
was  pointed  out,  however,  by  Salter  that  it  was  often  possible 
to  trace  from  the  base  ot  each  cell-mouth  a  short  impressed 
line,  extending  nearly  as  far  as  the  next  cell-mouth  below 
(Quart  Joum.  Geol.  Soc.  vol.  viii,  p.  389,  pi.  21.  figs.  3  i,  4  i). 
That  this  line  is  truly  the  edge  of  a  cell-partition  is  shown 
conclusively  by  an  examination  of  specimens  preserved  in 
relief  (fig.  1  c)^  of  which  the  Coniston  Mudstones  nave  yielded 
to  me  a  ma^ficent  series.  From  these  specimens  it  becomes 
at  once  evident  that  the  cellules  in  Glimoucograpsys  are  really 
as  distinct  from  one  another  as  in  DiphgrapsuSy  each  cellule 
being  bent  so  that  its  outer  portion  becomes  parallel  with  the 
axis  of  the  frond,  thus  bringing  the  cell-mouth  directly  beneath 
the  cellule  immediately  above.     The  foreshadowing  of  this 
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arran^ment  of  parts  is  shown  in  certain  of  the  Diploffrcqm 
{e.  g.  in  D.  putwusj  Hall^  and  D.  tamariscusj  Nich.).  Upon 
the  whole,  then,  ClimaoogrcgMue  differs  from  Dtplograpsus 
merely  in  the  fact  that  the  ceU-apertures  are  not  placed  at  the 
extremity  of  projecting  denticles.  This  difference  is  not^  per- 
haps, one  of  great  structural  importance ;  but  it  commnmcates 
such  a  peculiar  aspect  to  the  whole  group  of  the  Glimacogrmsi 
that  for  the  present  the  distinctness  of  tne  genus  may  wellbe 
maintained. 

Taking  CUmacograpsua  terettusculuSy  His.,  as  the  type,  the 
following  may  be  described  as  the  structure  of  the  genus, 
though  it  is  probable  that  some  of  the  species  differ  fix>m  this 
in  respects  more  or  less  important : — 

The  frond  (fig.  1)  is  diprionidian,  having  cellules  on  each 
side,  and  is  cylmdrical  in  shape,  tapering  more  or  less  rapidly 
towards  the  base.  It  is  composed  of  two  simple  unicellular 
stipes  placed  back  to  back,  their  internal  or  dorsal  walls 
coalescing  to  form  a  single  vertical  septum  (fig.  1  g)y  along 
the  centre  of  which  runs  a  delicate  solid  axis,  in  the  form  of  a 
fibrous  filiform  rod.  Along  the  lateral  margins  of  the  frond 
(or  the  margins  frirthest  removed  from  the  solid  axis)  open  the 
cell-mouths,  forming  a  row  on  each  side.  The  solid  axis  is 
always  prolonged  as  a  naked  rod  beyond  the  distal  end  of  the 
frond ;  and  there  is  almost  always  a  similar  extension  beyond 
the  proximal  extremity. 

In  order  to  comprehend  fully  the  structure  of  Glimacograpsus 
teretiu8culfi$y  it  may  be  advantageously  compared  to  an  ordi- 
nary lead-pencil.  Such  a  pencil,  when  taken  to  pieces,  is 
found  to  consist  of  two  longitudinal  semicircular  halves,  ap- 

f)lied  to  one  another  by  their  flat  surfaces,  and  having  the 
ead  running  through  the  centre  as  a  median  rod.  This  is 
almost  exactly  the  structure  of  C.  teretivsculua.  Each  half  of 
the  pencil  corresponds  to  one  of  .the  stipes  composing  the 
frona,  the  lead  represents  the  solid  axis,  and  the  glue  cement- 
ing together  the  two  halves  of  the  pencil  may  be  taken  to 
represent  the  vertical  septum  formed  by  the  coalescence  o^the 
two  internal  walls  of  the  stipes.  To  make  the  analogy  com- 
plete, we  have  only  to  suppose  that  the  pencil  tapers  gradually 
towards  one  of  its  ends,  whilst  the  lead  should  be  prolonged 
beyond  one  or  both  extremities,  and  a  row  of  transverse  open- 
ing should  exist  on  the  convex  side  of  each  of  the  lateral 
hiJves. 

The  correctness  of  this  view  of  the  structure  of  Climaco' 
grapgus  terettvscuhis  is  conclusively  proved  by  an  extensive 
suite  of  specimens,  preserved  in  relief,  which  1  have  obtained 
from  the  Mudstones  of  the  Coniston  series  of  the  north  of 
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England.  These  specimens,  as  I  have  elsewhere  mentioned 
(QuMt.  Joum.  Geol.  Soc.  vol.  xxiv.  p.  529),  very  readily  split 
up,  entirely  or  partially,  into  their  component  halves — ttius 
exhibiting  the  structure  of  the  frond  in  an  exceedingly  beau- 
Fig.  1. 


e. 


.  Specimen  of  CUmacograpMS  tereUueculus,  His.,  showing  the  notch-like 
cell-apertures  and  the  distal  and  proximal  extensions  of  the  axis;  twice 
the  natural  size :  from  the  Upper  Llandeilo  Shales  of  Dobb*s  Linn^ 
near  Moffat,  b.  Specimen  of  the  same  in  a  scalariform  view^  showing 
the  mouths  of  the  cellules ;  twice  the  natural  size :  Upper  LlandeilOy 
Garple  Linn,  near  Beattock.  e.  Specimen  of  the  same  m  relief,  show- 
ing the  cell-partitions  and  suture;  much  enlarged:  Coniston  Mud- 
stones,  Skeljml  Beck,  near  Ambleside,  d.  Fragment  of  a  scalariform 
specimen  of  the  same,  much  enlarged:  Dobb's  Linn,  near  Mof&t. 
e.  Another  fragment,  greatly  enlarged:  Skiddaw  Slates.  /.  A  specimen 
in  relief  but  split  in  half  till  close  upon  the  base,  showing  the  median 
septum  and  the  solid  axis  running  along  its  centre ;  twice  the  natural 
size :  Mudstones  of  the  Coniston  series,  g.  Transverse  section  of  a 
specimen  of  C.  teretiusculus,  preserved  in  the  round,  showing  the  me- 
dian septum  and  the  solid  axis. 
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tiftd  and  instructive  manner.  One  of  these  specimens  I  have 
figured  (fig.  1  /) ;  and  the  only  other  point  about  them  which 
is  worthy  of  notice  is  the  very  general  presence  in  the  median 
septum  of  oblique  lines  running  from  the  axis  towards  the  * 
margins  of  the  stipe.  The  exact  nature  of  these  oblique  cor- 
rugations I  have  hitherto  been  unable  to  make  out 

Whilst  the  above  is  unquestionably  a  correct  interpretation 
of  the  intimate  structure  of  the  frond  of  C.  tereHusculus^  it 
would  appear  that  some^  at  any  rate^  of  the  other  members  of 
the  genus  difier  very  materially  from  this  type.  With  regard 
to  most  of  the  Climacograpsij  we  have  absolutely  no  certain 
knowledge  of  their  structure ;  and  the  appearances  which  they 
ordinarily  present  are  so  like  those  exnibited  by  C.  teretius- 
cuius  that  we  may  almost  unhesitatingly  assume  an  identity 
of  structure.  This,  at  anv  rate,  is  the  case  with  C.  bicomisj 
Hall,  C.  tubercukUuSy  Nich..  and  C  innotatuSy  Nich.  In  the 
case,  however,  of  C.  typiccUtSy  Hall,  a  species  not  yet  recorded 
as  British,  there  appears  to  be  a  different  disposition  of  parts. 
It  would  appear,  namely,  from  the  researches  of  Hall  (Grapt. 
Quebec  Group,  p.  28,  pi.  A.  figs.  1-9)  that  in  this  species  there 
is  no  median  septum  oividing  the  frond  into  two  separate  and 
independent  moieties,  but  that  there  is  a  central,  rod-like, 
solia  axis  running  up  the  centre  of  a  tube  common  to  the  two 
series  of  cellules.  The  absence  of  the  median  septum  may 
safely  be  doubted,  and  is  certainly  not  demonstrated  by  any 
of  Hall's  hitherto  recorded  observations:  but  another  point 
of  great  importance  seems  to  have  been  tairly  proved  beyond 
reasonable  doubt — namely,  the  fact  that  the  cell-partitions 
absolutely  reach  the  solid  axis,  to  which  they  are  actually 
attached.  Assuming  this  to  be  the  case  (as  it  certainly  is  not 
in  most  of  the  CUmacograpsi  and  Diplograpsi)^  the  communi- 
cation of  the  separate  cellules  with  one  another  can  only  be 
accounted  for  by  Hall's  hypothesis  that  the  cell-partitions  are 
in  the  form  of  triangular  plates,  having  their  apices  attached 
to  the  solid  axis,  and  having  "  an  unequaUy  arched  or  convex 
upper  surface,  and  a  concave  lower  surface.  On  this  assump- 
tion, and  apparently  on  no  other,  caft  we  conceive  of  the  sepa- 
rate polypites  being  connected  by  a  ccenosarc.  In  C.  teretius- 
culusy  as  1  have  before  said,  the  specimens  preserved  in  relief 
in  tlie  mudstones  of  the  Coniston  series  demonstrate  unequi- 
vocally the  existence  of  cell-partitions.  I  am  enabled,  how- 
ever, to  add  that  some  of  these  specimens,  which  c^xhibit 
hollow  casts  of  the  interior  of  the  n*ond,  show  in  the  most 
conclusive  manner  that  in  this  species  the  cell-partitions  did 
not  reach  the  solid  axis,  but  are,  on  the  contrary,  separated 
from  the  median  septum  by  a  very  well-marked  "  common 


Digitized  by 


Google 


Dr.  H.  A.  Nicholson  on  the  Oenvs  Olimacograpsus.    375 

canal"  for  the  conyeyanee  of  the  coenosarc.  This  is  also 
the  structure  in  all  tne  Diplograpsi  which  I  haye  had  an 
opportunity  of  examining  in  a  sufficiently  good  state  of  pre- 
servation. 

From  the  peculiar  nature  of  the  cellules  in  0,  teretiuscultta. 
and  in  all  other  members  of  the  genus  Climacograpsusj,  it  will 
be  at  once  seen  that  all  the  yiews  of  the  frond  which  c^m 
possibly  be  obtained  appear  to  be  more  or  less  ^^  scalariform." 
The  cellules  are  so  welded  together  that  their  mouths  are  sunk 
below  the  general  surface,  and  are  separated  by  more  or  less 
tumid  interspaces  ;  hence  the  impossibility  of  eyer  obtaining 
yiews  which  show  lateral  serrations  or  denticles,  as  in  the 
Diplograpsi.  As  in  all  other  cases,  howeyer,  the  appearances 
presented  by  any  giyen  specimen  yary  with  the  sunace  of  the 
cylindrical  frond  which  may  happen  to  be  exposed  to  yiew. 
If  a  lateral  yiew  is  exhibited  (fig.  la),  we  find  the  cell  aper- 
tures as  rounded  or  nearly  square  notches  along  each  side. 
Along  the  centre,  between  the  rows  of  notches,  is  a  straight  or 
slightly  imdulating  impressed  line,  which  I  haye  termed  the 
"  suture,"  and  which  is  constituted,  not  by  the  solid  axis,  but 
by  the  edge  of  the  median  septum  diyiding  the  two  halyes  of 
the  cylinder.  From  each  notch  (fig.  1  c)  is  directed  down- 
wards and  inwards,  in  well-preseryed  examples,  a  short  im- 
pressed line,  which  is  really  the  edge  of  a  cell-partition ;  and 
between  the  bases  of  these  and  the  "suture  "  is  a  narrow  plain 
space  indicating  the  position  of  the  common  canal.  This  yiew 
of  (7.  teretiusculua  was  originally  described  by  M^Coy  as  a 
distinct  species,  under  the  name  of  Diphgrapsus  rectangu- 
laria.  If,  on  the  other  hand,  either  of  the  two  surfaces  on 
which  the  cellules  open  be  exposed,  we  get  the  appearances 
shown  in  fig.  1  c?,  e.  We  get,  namely,  an  impression  bounded 
by  perfectly  plain  lateral  margins  and  exhibiting  a  number  of 
transyerse,  lunate  or  elliptical  slits  or  apertures.  This  is  a 
true  "  scalariform  "  yiew,  in  the  sense  in  which  we  use  the 
term  as  applied  to  a  monoprionidian  species.  In  well-pre- 
served specimens  exhibiting  this  yiew,  two  faint  lines  proceed 
outwards  and  downwards,  one  from  each  angle  of  the  trans- 
yerse aperture,  marking  the  position  of  the  cell-partitions. 
The  "  suture  "  may  be  exhibited  if  the  yiew  is  slightly  oblique 
(as  in  fig.  1  e) ;  but  yery  often  the  suture  is  wholly  inyisible 
(tig.  1  d).  The  solid  axis  is,  of  course,  not  yisible  directly, 
except  beyond  the  two  extremities  of  the  frond  proper ;  but  it 
is  not  uncommonly  traceable  in  much  compressed  specimens  ; 
and  in  these,  too,  it  is  far  from  infrequent  lor  the  apertures  of 
the  row  of  cellules  on  the  opposite  side  of  the  frond  to  be  seen 
indistinctly  through  the  test.     Between  these  extreme  terms 
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(as  shown  in  fig.  la&b)  intermediate  forms  exist  in  great  ya- 
riety,  varying  m  every  possible  way  with  the  exact  portion  of 
the  surface  of  the  fix)nd  which  may  be  exposed  to  view. 

The  entire  genus  Glimacograpsus  appears^  in  Britain  at  any 
rate,  to  be  exclusively  confined  to  the  lower  division  of  the 
Silurian  rocks.  In  the  Skiddaw  Slates  three  of  the  five 
British  species  have  been  detected  by  myself,  namely,  (7.  an- 
tennariusy  Hall,  C.  bicomia^  Hall,  and  C,  teretiusculuSy  His. 
In  the  Upper  Llandeilo  rocks  we  have  C  tereHusculuSy  G, 
bicomis^  CC  tuberculatusy  Nich.,  and  G.  innotaiu8j  Nich.,  the 
two  former  being  highly  characteristic  of  the  formation.  In 
the  Caradoc  rocks  only  G.  terettusculua  has  hitherto  been  de- 
tected ;  but  it  is  extremely  abundant  in  some  portions  of  this 
series.  Above  the  Caradoc  rocks  the  genus  is  represented 
solely  by  a  single  example  of  C.  teretiuscidus^  discovered  by 
Professor  Harkness  in  the  Lower  Llandovery  rocks  of  Haver- 
fordwest. 

Gltmacoffrapsus  terettusculuSy  His.,  sp. 

Prionottis  terettttsctdfiSy  His.  Leth.  Saecica,  Supp.  2,  t.  88.  fig.  4 
Di^hffrapsta  rectanqxdaris,  M'Coy,  Ann.  Nat.  Hist.  ser.  2.  vol.  v.  p.  271  : 

PoL  Foes.  p.  8,  pi.  1b.  fig.  8. 
Diphgrqfmu  teretimculus,  Salt.  Quart  Joum.  Geol.  Soc.  vol.  viii.  pi.  21. 

figs.  3,  4. 
Climacoffrapgus  teretiitscttluSf  Nich.  Quart  Joum.  Gfeol.  Soc.  vol.  xxiv. 

p.  189,  pi.  6.  figs.  11-13 ;  tbid,  pp.  528, 529. 
CUmacograpsus  sceUaris,  Oarruthers,  QeoL  Mag.  vol.  v.  p,  181. 
CUmacograpsus  minuiua,  Carruthers,  ibid.  p.  132. 

Having  already  described  the  appearances  which  are  ordi- 
narily presented  by  this  species,  it  will  not  be  necessary  for 
me  to  do  more  here  than  simply  to  notice  the  characters  of  the 
base,  as  it  is  by  these  that  U.  teretitiaculua  is  distinguished 
from  the  closely  allied  G.  bicamis. 

In  normal  specimens  of  G.  teretiusculua  the  solid  axis  is 
prolonged  proximally  below  the  base  of  the  frond  for  a  greater 
or  less  distance  in  the  form  of  a  filamentous  cylindrical  radicle. 
This  is  the  ordinary  condition  of  the  base ;  and  the  only  va- 
riation in  this  respect  which  is  at  all  common  relates  to  the 
length  of  the  proximal  extension  of  the  axis.  In  a  great 
many  individuals  (fig.  2  a)  the  radicle  is  extremely  short,  not 
exceeding  from  i  to  1  line  or  2  lines,  and  this  though  the 
frond  may  be  from  i  to  1  inch  in  length  or  even  more.  In 
other  individuals,  a^in  (fig.  1  o,  i),  the  length  of  the  radicle  is 
much  greater,  varying  from  \  inch  to  as  much  as  1^  inch,  the 
frond  itself  reachmg  sometimes  a  length  of  as  much  as  2^ 
inches.  These  variations,  however,  are  probably  due  merely 
to  the  age  of  any  given  individual. 

Several  departures,  however,  from  the  above  simple  state  of 
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Before  leaving  (7.  teretiusculusy  I  cannot  forbear  making  a 
few  remarks  upon  the  circumstances  which  have  induced  sonie 
modem  observers  to  substitute  the  specific  name  of  acalaris 
for  that  of  teretiusculus.  The  name  Qraptolithus  was  origi- 
nally applied  by  Linnasus  to  certain  natural  objects  most  of 
which  were  certainly  not  Graptolites,  and  which  he  himself 
did  not  believe  to  be  true  fossils  fit  all.  In  the  twelfth  edition 
of  the  ^Systema'  (Stockholm,  1768)  there  is  to  be  found  a 
description  of  a  fossil  termed  by  Linnssus  Qraptolithus  acalaris^ 
the  exact  nature  of  which  has  formed  a  subject  of  some  con- 
troversy. This  so-called  O,  acalaris  was  originally  described 
by  Linnssus  and  figured  in  his  ^  Scanian  Travels'  (Skanska 
Resa),  which  were  published  in  1751.  I  have  not  at  present 
an  opportunity  of  reproducing  the  original  figure  of  Linnaeus ; 
but  1  subjoin  a  copy  of  the  facsimile  of  the  same  given  by 
Geinitz  (Die  Graptolithen,  t.  6.  fig.  20),  which  will  be  accu- 
rate enough  for  all  practical  purposes  (fig.  3). 

Fig.  3. 


Figure  of  Ch-aptolithus  scalat-is,  Linn.^  after  Linnseus.    From  'SkansliH 
Reea/  p.  147.    Copied  from  Geinitz. 

From  this  figure  it  will  be  seen  that  two  wholly  dissimilai- 
objects  are  represented  in  this  primitive  sketch.  The  two 
spiral  bodies  are  unquestionably  Graptolites,  and  may  very 
possibl  V  be  referable  to  the  base  of  the  species  now  known  as 
G.  SedgvncJciij  Portl.  The  straight  body,  however  ("  lineam 
striasque  transversas  referens ")  is  the  original  <?.  scalaris ; 
and  a  rather  unfruitful  controversy  has  been  carried  on  as  to  its 
exact  nature.  The  question,  however,  is  not  whoUy  unimpor- 
tant, as  changes  in  our  nomenclature  have  been  advocated  on 
the  basis  of  the  supposed  nature  of  this  figure. 

By  Wahlenberg,(]reinitz,  and  Barrande,  G.  ^caZarti^  Linn., 
is  regarded  as  a  unicellular  or  monoprionidian  Graptolite  (viz. 
G.  Sagittarius)  compressed  in  a  direction  rectangulai-  to  the 
cellules,  so  that  the  apertures  of  the  cellules  are  shown  running 
across  the  stipe  transversely.    Upon  this  view  the  term  "  sea- 
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lariform  "  was  introduced,  to  indicate  specimens  of  any  Grap- 
tolite  compressed  in  this  peculiar  manner.  By  Hall  (Grapt. 
Quebec  Group,  p.  Ill)  O.  scalarts  is  looked  upon  as  the  type 
of  a  double-celled  or  diprionidian  genus  {CUmacograpsua)^  of 
which  the  typical  form  is  the  weU-known  Prionotus  {Dtplo- 
grapsus)  teretttisculus  of  Hisinger.  This  view  of  Hall^  is 
adopted  by  Mr.  W.  Carruthers  (Intellectual  Observer,  May 
1867;  Geol.  Maff.  vol.  y.  p.  131)^  who  further  adopts  Hall's 
suggestion  that  the  familiar  species  C.  tereHusculuSy  His.,  sp., 
should  be  named  C.  scalarts. 

As  regards  my  own  views  upon  this  subject,  I  should  be 
rather  disposed  to  doubt  that  the  original  figure  of  G.  scalaris 
was  taken  from  anv  Graptolite  at  all.  Admitting,  however, 
that  it  is  a  Graptolite,  it  is  quite  certain  that  it  is  impossible 
at  the  pre^sent  day  to  decide  what  species  it  was  oneinally 
meant  ror.  I  am  also  perfectly  satisfied  that  it  is  wholly  im- 
possible, as-  things  stand,  to  determine  whether  O.  scalaris 
was  intended  for  a  monoprionidian  or  a  diprionidian  form; 
and  no  grounds  can  be  found  for  the  substitution  of  scalaris 
for  terettusculuSy  unless  it  can  be  demonstrated  that  the  original 
O.  scalaris  was  a  bicellular  form.  The  promoters  of  this 
substitution  appear  to  have  proceeded  upon  the  entirely  erro- 
neous belief  that  tmicellular  Graptolites  do  not  exhibit  "  sca- 
lariform  "  views.  On  the  contrary,  numerous  instances  occur 
in  which  monoprionidian  Graptolites  exhibit  "  scalariform  " 
impressions  which  are  absolutely  imdistinguishable  from  those 
impressions  of  anv  Climacograpsus  in  which  no  more  than  the 
apertures  of  a  smgle  row  of  cellules  is  exhibited.  This  is 
shown  most  satisfactorily  by  the  occurrence  of  specimens  of 
monoprionidian  Graptolites  which  exhibit  their  ordinary  cha- 
racters over  part  of  their  course,  but  are  then  twisted  so  as  to 
exhibit  a  "scalariform"  view.  It  is  also  most  satisfactorily 
proved  by  the  occurrence  of  numerous  scalariform  inapressions 
m  rocks  (such  as  the  Coniston  Grits  of  the  north  of  England) 
in  which  the  most  careful  search  has  hitherto  failed  to  reveal 
a  single  double-celled  Graptolite.  I  subjoin  a  cut  (fig.  4) 
showing  the  phenomena  above  mentioned,  as  they  occur  in 
O.  colonusj  Barr.,  and  O.  priodon,  Bronn — all  the  specimens 
figured  having  been  obtained  from  deposits  which  have  hitherto 
yielded  no  examples  of  either  Diplograpsus  or  Climacograpstis. 

If,  then,  the  original  G.  scalaris.  Linn.,  be  a  Graptohte,  it 
is,  to  say  the  least  of  it,  quite  as  likely  to  be  the  scalariform 
impression  of  a  monoprionidian  species  as  of  a  double-celled 
form.  I  am,  therefore,  decidedly  of  the  opinion  that  there  are 
no  grounds  for  accepting  the  change  proposed  by  Hall  and 
followed  by  Carruthers — a  change  whicn  would  substitute  for 
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a  well  recognized  and  long  cnrrent  form  an  altogether  dubious 
and  undeterminable  species. 

Rg.4. 


I  a 


a.  Scalariform  improeaion  of  O,  eolonuB,  Bair.,  from  the  CbniBton  Grits 
near  Sedber^h.  b.  Another  specimen  of  the  same,  from  the  same  loca- 
lity, in  which  the  frond  is  slightly  twisted,  so  as  to  yield  a  completely 
scalariform  impression  in  its  lower  portion  and  a  semiscalarifonu  view 
in  its  upper  portion,  c.  Scalariform  view  of  a  fragment  of  O,  priodoH^ 
Bronn,  preserved  in  relief,  from  the  Coniston  Flags  of  Broughton  Moor. 
d.  Back  view  of  the  frond  of  O.  priodon,  Bronn,  Slowing  the  solid  axis 
and  cell-partitions ;  from  a  specimen  from  the  base  of  the  Coniston 
FlofifSy  west  side  of  Long  Sleddale.  e.  Ordinary  lateral  view  of  a  frag- 
ment of  O.  oolonus,  Barr.,  showing  the  oell-denticles ;  from  the  Coniston 
Grits  near  Sedbergh.    All  considerably  enlarged. 

Loc.  Skiddaw  Shies  (upper  beds) :  Thomship  Beck^  near 
Shap ;  EUergill  Beck^  near  Milbum.f  Lower  Llandeilo :  Ty- 
obiy  and  other  localities  in  Wales.  Upper  Llandeilo  :  every- 
where in  the  Anthracitic  Shales  (Moffat  Shales)  of  the  south 
of  Scotland^  and  in  numerous  localities  in  North  and  South 
Wales  and  m  Ireland.  Caradoc :  common  in  the  Mudstones 
of  the  Coniston  series  of  the  north  of  England.  Loioer  Llan- 
dovery :  Haverfordwest  (collected  by  Prof.  Harkness). 

CUmacograpsus  bicomisy  Hall. 

OraptoUthus  bicomis,  Hall,  Pal.  New  York,  vol.  L  p.  268 jfJ.  78.  figs.  2  a-*. 
Diplograpsus  tricomis,  Carruthers,  Ann.  &  Mag.  N^at  Hist.  Jan.  1859. 

The  firond  in  this  species  is  diprionidian,  from  half  an  inch  to 
two  inches  in  length,  averaging  about  one  inch,  having  a 
breadth  of  about  Vr  of  an  inch  at  the  base,  and  widening  out 
gradually  till  a  width  of  more  than  a  line  may  be  attamed. 
A  central  solid  axis  is  present ;  but  this  does  not  appear  to  be 
ever  produced^  either  proximally  or  distally,  beyond  the  frond 
to  any  thing  like  the  extent  observable  in  u.  teretiuseulus.  As 
regaras  the  characters  of  the  basey  four  distinct  forms  may  be 
distinguished,  though  it  is  not  clear  whether  these  should  be 
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regarded  as  genuine  varieties  or  as  being  dependent  upon  age 
or  development. 

Fig.  6. 


a.  Base  of  C,  bicamis,  after  Hall,  showing  a  basal  disk  or  bulb ;  magnified 
two  diameters,  b.  Base  of  the  same,  showing  an  imperfect  basid  cres- 
centic  disk ;  enlargecL  from  a  specimen  from  the  Llandeilo  Shales  of 
Glenkiln  Bum,  Dummesshire.  c.  Base  of  the  ordinary  form  of  C,  hi' 
comis  in  Dumfriesshire,  without  a  central  radicle ;  enlarged,  d.  Base 
of  the  same,  after  Hall,  showing  the  lateral  spines  flanking  a  central 
radicle  {^Diphgrapms  tricamis,  Carr.  ?). 

In  the  first  of  these  (fig.  5  c),  which  majr  be  regarded  as  the 
typical  form  of  the  species,  the  base  is  simply  provided  with 
two  curved  spines  or  mucronate  processes,  which  diverge  from 
the  lateral  angles  of  the  base  and  enclose  an  angle  of  from  40° 
to  about  140°.  As  a  rule,  these  basal  processes  form  strong 
arcuate  comua ;  but  they  are  not  imfrequently  of  the  nature  of 
slender  spines,  and  are  then  usually  straight  or  only  slightly 
curved.  In  any  case  they  seldom  attain  a  length  of  more  than 
a  line. 

In  the  second  form  ( ^Diplograpsus  tricomisy  Carr.  ?),  in 
addition  to  the  two  lateral  spines,  there  is  a  median  process  or 
"  radicle  "  (fig.  5  rf),  which  varies  in  length  from  a  mere  tu- 
bercle to  half  a  line  or  more. 

In  the  third  form  (fig.  5  b)  there  is  developed  round  the 
lateral  processes  a  corneous  disk  or  bulb,  of  a  crescentic  shape, 
each  horn  of  the  crescent  sometimes  attaining,  in  large  speci- 
mens, a  length  of  nearly  three  lines.  This  rare  and  singular 
variety  occurs  not  very  uncommonly  in  a  band  of  highly 
anthracitic  shale  in  Glenkiln  Bum,  Dumfriesshire. 

In  the  fourth  variety  (fig.  5  a),  which  was  described  by 
Hall,  the  basal  disk  is  very  much  more  extensively  developea, 
losing  its  crescentic  form,  and  extending  both  completely  be- 
tween the  basal  spines  and  also  up  to  the  level  of  ttie  third  or 
fourth  cell-aperture  on  each  side. 

The  frona  itself  of  C.  bicomia  differs  in  no  important  parti- 
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cular  from  tliat  of  C.terettusculusy  fragments  of  the  two  species 
being,  in  the  absence  of  the  base,  ahnost  if  not  quite  undistin- 
guishable  one  from  another.  As  in  C.  teretiusculius^  the  ap- 
pearances exhibited  vary  with  the  particular  aspect  of  the 
frond  which  may  be  presented  to  view.  The  two  chief  phases 
in  which  the  cell-apertures  present  themselves  are  either  as 
elliptical  or  lunate  openings  running  transversely  across  the 
frond,  or  as  lateral  notches  directed  at  right  angles  to  the  axis 
or  having  a  slight  downward  inclination. 

From  the  ordinary  form  of  (7.  terettuscidus  (figs.  1  a,  2  a) 
the  present  species  is  distinguished  by  its  being  constructed 
upon  a  scale  altogether  rather  smaller,  by  its  not  being  reduced 
to  an  acute  point  at  the  base,  by  its  attaining  its  full  width 
more  gradually,  and  by  the  characters  of  the  base  itself.  From 
that  form  of  U.  teretiusculus  (fig.  2  b)  in  which  three  basal 
spines  are  present  G.  bicomis  is  separated  by  the  much  greater 
length  and  slendemess  of  the  lateral  processes  in  the  former, 
and  by  the  much  greater  development  of  the  median  spine  or 
"  radicle."  In  (7.  hicornisj  on  the  other  hand,  the  lateral  spines 
are  much  shorter,  stronger,  and  thicker,  and  the  median  pro- 
cess, when  present  at  all,  is  very  seldom  so  long  as  the  lateral 
processes.  From  (7.  antennarius^  Hall  (fig.  6),  C.  bicorms  is 
easily  distinguished  by  its  wantinff  the  long  setiform  lateral 
processes  at  the  base,  and  the  pecuuar  squareness  of  build  and 
uniformity  of  breadtii  which  characterize  the  former.  From 
C.  tuberculatusy  Nich.,  in  which  the  characters  of  the  base  are 
somewhat  the  same,  C.  bicornis  is  separated  by  the  absence 
of  the  tubercles  which  occur  on  the  sides  of  the  frond  of 
the  former.  The  spines,  too,  in  (7.  tuberculcUus  are  much 
thicker  and  stronger,  and  are  nearly  or  quite  rectangular  to 
the  axis  of  the  frond,  whilst  there  is  always  a  blunt  central 
radicle. 

The  presence  of  a  basal  disk  or  cup  in  some  forms  of  the 
species  is  a  remarkable  fact,  since  there  can  be  little  hesitation 
in  comparing  this  to  the  corneous  disk  of  some  of  the  Dicho^ 
grapsi  Q,nd  Tetrcigrapst. 

toe.  Sktddaw  States  (upper  beds) :  Thomship  Beck,  near 
Shap.  Lower  Llandetlo :  renmorfa  &c.  Upper  Llandeilo  : 
Anthracitic  Shales  of  Dobb's  Linn,  Hart  Fell,  and  Glenkiln 
Bum  in  Dumfriesshire. 

ClimaoograpsiLS  antennariuSy  Hall. 

DiplograpauB  antennarius,  Nicholson,  Quart.  Joum.  Geol.  Soc.  vol.  xxiv. 
p.  139. 

This  beautiful  species  has  been  fiilly  described  by  Hall 
(Grapt.  Quebec  Group,  p.  112,  pi.  12.  figs.  11-13),  and  was 
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first  described  by  myself  from  British  specimens  which  I  ob- 
tained from  the  Skiadaw  Slates,  our  Bntish  equivalent  of  the 
Quebec  group  of  Canada.  I  subjoin  figures  of  the  species ; 
but  it  will  be  unnecessary  to  give  any  detailed  description, 
more  especially  as  all  extant  British  examples  are  in  a  state  of 
preservation  which  does  not  admit  of  the  aetermination  of  mi- 
nute points  of  structure. 


a.  CUmacogrcmtm  antennariusy  after  Hall,  showing  the  cell-apertures; 
from  the  Quebec  group,  h.  Small  specimen  of  the  same,  from  the 
Skiddaw  Slates;  nat  size,  e.  Base  of  another  specimen  from  the 
Skiddaw  Slates,  with  unusually  long  basal  spines ;  enlarged. 

The  essential  characteristic  by  which  C.  antennartits  is  di- 
stinguished from  its  relatives  C.  terettusculus  and  C.  bicamis 
consists  in  the  presence  of  three  basal  processes  (fig.  6),  of 
which  the  two  lateral  ones  are  extremely  long,  straight  or 
slightly  curved,  whilst  the  central  one  is  in  the  form  of  a  mi- 
nute obtusely  triangular  "radicle."  The  radicle  is  always 
extremely  short,  in  fact,  a  mere  tubercle ;  but  the  axis  is 
always  prolonged  beyond  the  distal  end  of  the  frond  for  a 
ffreater  or  less  distance.  The  fit)nd.  instead  of  being  cylin- 
drical, as  in  (7.  terettusculus  and  Cf.  bicomtSy  gives  decided 
evidence  of  having  been  subquadrangular ;  but  as  none  of  our 
British  specimens  are  preserved  in  relief,  I  can  only  judge  of 
this  point  in  Hall's  description  by  the  peculiar  squareness  of 
cut  which  all  our  examples  exhibit.  Tne  length  of  the  frond 
varies  from  one-fifth  of  an  inch  to  somewhat  over  an  inch;  but 
this  does  not  appear  to  be  exceeded.  The  cellules,  accoiding 
to  Hall,  are  from  twenty-four  to  twenty-eight  in  tne  space  of 
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an  inch,  "short,  nearly  twice  as  wide  as  long ;  the  cell-dentides 
nearly  rectanffular  to  the  axis." 

Loc.  Skiddaw  Slates  (lower  beds) :  Outerside,  near  Kes- 
wick. 

CUnuicograpsua  tubercidattiSy  Nich. 

I  have  so  recently  described  this  species  (Ann.  &  Mag.  Nat. 
Hist.  ser.  4.  vol.  iv.  p.  239,  pi.  11.  ng.  18)  that  any  detailed 
reference  to  it  is  unnecessary.  It  is  closely  allied  to  U.  bicomisy 
but  is  distinguished  by  the  following  pomts : — 1.  The  base  is 
furnished  with  a  short  central  radicle,  and  two  strong,  curved, 
lateral  comua,  which  always  enclose  an  angle  of  nearly  180°, 
or,  in  other  words,  are  nearly  rectangular. to  the  axis  of  the 
frond.  2.  The  frond  is  furnished  on  each  side  with  a  row  of 
tubercles,  which  appear  to  spring  from  the  lateral  angles  of 
each  cell-aperture. 

Loc.  Upper  Llandetlo :  rare  in  the  Anthracitic  Shales  of 
Dobb's  Linn,  near  Moffat. 

Climacograpsus  innotatuSy  Nich. 

This  species  also  has  been  recently  described  by  myself  in 
the  paper  just  referred  to  (op.  cit,  suprhy  p.  238,  pi.  11.  figs.  16 
&  17),  and  therefore  requires  little  notice.  It  has  recently, 
however,  been  confounded  with  the  so-called  CUmacograpaus 
minutusy  Carr.,  which  is  really  nothing  more  than  the  imma- 
ture form  of  (7.  teretiusculusy  from  which  it  differs  in  no  cha- 
racteristic of  specific  importance.  C,  innotatusy  on  the  other 
hand,  is  at  once  distinguished  hj  the  possession  of  a  short 
stout  spine  which  arises  from  the  inferior  angle  of  each  of  the 

tortious  of  the  frond  between  the  cell-apertures,  and  is  directed 
orizontally  over  the  mouth  of  the  cellule  immediately  below. 
No  such  structure  is  recognizable  in  C.  teretiitsculus  at  any 
period  of  its  development. 


XXXVII. — On  an  existing  Coral  closely  allied  to  the  Pakeozoic 
Oenus  Favosites:  toith  Bemarks  on  the  Affinities  of  the 
Tabulata.  By  W.  Saville  Kent,  F.Z.S.,  F.R.M.S.,  of 
the  Geological  Department,  British  Museum*. 

[Ratea  XVIL  &  XVIH.] 

DURINa  a  pleasant  fortnight  spent  last  year  in  studying  the 
fine  typical  collection  of  Madrepores  contained  in  the  Paris 
Museum,  my  attention  was  arrested  by  a  worn  specimen, 

•  A  brief  notice  of  this  new  form  was  given  at  the  recent  meeting  of 
the  British  Association  at  Liverpool. 
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stowed  away  in  a  comer,  as  though  undeserving  of  notice^ 
which,  on  closer  examination,  was  found  to  exhibit  a  most 
important  and  significant  character. 

In  general  external  appearance  this  Coral  bore  a  strong  re- 
semblance to  Alveopara  fsnestrcUa^  Dana  {Pocillopora  jines" 
traUZy  Lamk.) ;  and  on  tne  under  surface  of  the  block  which 
supported  it  faint  pencil  characters,  implying  that  it  belonged 
to  that  species,  were  just  discernible.  Unfortunately,  no  record 
suggestive  of  the  locality  whence  this  interesting  specimen 
was  obtained  accompanied  it,  neither  is  any  preserved  in  the 
archives  of  the  museum ;  its  recent  character,  however,  is  be* 
yond  doubt. 

The  prominent  feature  embodied  with  those  of  Alveopcraj 
and  which  rendered  it  so  strikingly  distinct  from  any  repre- 
sentative of  that  genus,  lay  in  the  presence  of  numerous  irre- 
gularly scattered,  but  perfect  and  well-developed  tabulae  or 
Horizontal  partitions.     Taken  altogether,  these  characters  de- 
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it  as  a  slight  tribute  of  regard  for  my  friend  M.  Deshayes,  the 
talented  and  energetic  conservator  of  the  Invertebrate  depart- 
ment of  the  Paris  Moseum,  to  whom  and  to  his  confrere 
M.  L.  Boosseau,  I  am  under  the  deepest  obligations  for  the 
great  facilities  and  considerable  amount  of  personal  assistance 
thej  rendered  me  during  the  fortnight  I  spent  in  familiarizing 
myself  with  the  contents  of  their  superb  Museum.     I  cim 
scarcely  say  more  than  that,  if  the  establishment  had  been 
under  my  own  immediate  superintendence,  I  could  not  hare 
studied  the  collection  with  greater  advantages. 
'  By  the  kind  permission  of  Prof.  Mibie-Ed wards,  M.  Potteau 
(the  skilful  photographer,  and  preparer  of  natural-history  spe- 
cimens, attached  to  the  raris  Museum)  has  executed  for  me 
some  excellent  photographs  of  this  interesting  Coral,  from 
which  the  plat^  accompanying  this  paper  have  been  engraved. 
Since  encountering  the  coral  just  described,  I  have  dis- 
covered, while  arranging  the  collection  of  fossil  corals  in  the 
British  Museum,  a  specmien  to  which  no  record  is  attached, 
but  evidently  belonging  to   the  PalaBOzoic  series,  and  most 
probably  to  the  North- American  Devonian  or  Carboniferous 
strata,   which,   in   the   structure  of  its  corallum,   certainly 
cannot  be  made  generically  distinct  from  the  existing  form 
now  introduced,  and,  except  in  the  coarser  character  of  its 
reticulate  sclerenchyma  and  the  larger  size  of  its  calices, 
would  not  seem  even  to  differ  specifically.     This  last  new 
species  I  propose  to  distinguish  by  the  title  of  Favositipora 
palcBOzoica. 

But  not  only  is  the  existing  F,  Deshayesii  interesting  on 
account  of  its  close  relationship  to  extinct  rateozoic  forms,  but 
its  afl^ty  to  the  recent  genus  Alveopora^  frt)m  which,  as  before 
observed,  it  differs  only  by  its  possession  of  scattered  tabul®. 
is  weighty  evidence  in  controversion  of  the  theory  advocatea 
by  Professor  Agassiz  that  all  the  Tabulate  Corals  are  the 
sxeletal  productions  of  Hydrozoa.  Alveopora  is  a  well-known 
Actinozoon,  and  it  is  more  than  probable  that  the  closely  ap- 
proximating Favositipora  is  referable  to  the  same  class.  But 
one  of  the  most  cogent  objections  that  may  be  brought  forward 
in  opposition  to  Professor  Agassiz's  theory  is  the  fact  that  the 
ereater  number  of  the  Tabmata  possess  well-developed  septa. 
Now  septa  are  calcifications  produced  between  the  folds  of  the 
mesenteries ;  and  mesenteries  only  occur  in  the  Actinozoa, 
where  they  assume  the  form  of  fleshy  bands  connecting  the 
wall  of  the  alimentary  canal  with  the  external  wall  of  the 
animal's  body.  In  the  Hydrozoa  there  is  no  distinct  alimen- 
tary canal,  and  consequently  no  mesenteries  ;  and  it  must  ne- 
cessarily follow  that  no  Hydrozoon  could  possibly  produce 
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septa^  and  hence  that  no  septate  coral  can  be  referred  to  the 
HWrozoa. 

The  affinities  of  Favositipara  with  FavositeSy  on  the  one 
handy  and  Alveopora^  on  the  other,  ako  demonstrate  that 
the  recognition  of  the  Tabulata  and  rerforata  as  two  widely 
separated  sections  most  now  cease  to  be  defensible,  the  first- 
mentioned  genus  showing  how  completely  the  one  group 
merges  into  the  other. 

I  may  quote  this  form,  a^in,  as  evidence  bearing  out  the 
truth  of  my  assumption,  disputed  by  Mr.  Lankester  in  a 
mreTious  number  of  this  Magazine,  that  the  Corals  of  the 
ralffiozoic  epoch  were  equally  complex  and  highly  deve- 
loped with  those  peopling  the  existing  seas.  Favositipara^  as 
already  shown,  is  little  eLe  than  a  more  highly  differentiated 
or  tabidate  Alveopora.  In  Palaeozoic  times  there  existed  a 
coral  generically  identical  with  it,  and  a  number  of  others 
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Museam/  published  in  1866,  in  the  ^  Synopsis  of  Whales  and 
Dolphins/  published  in  1868 ;  and  since  that  time  I  have  con- 
tinued to  take  advantage  of  examining  all  the  specimens  that 
I  could  see  and  the  various  works  of  Flower  in  England, 
Eschricht,  Keinhardt,  Lilljeborg,  and  Sars  in  Scandinavia, 
Van  Beneden  in  Belgium,  Gervais  in  Paris,  and  Burmeister 
in  Buenos  Ayres. 

I  am  quite  aware  that  we  still  have  but  a  very  imperfect 
knowledge  of  these  animals ;  but  we  shall  soon  be  better  in- 
formed if  we  go  on  as  we  have  done  since  I  first  published 
my  essay  on  the  Cetacea  in  the  *  Voyage  of  the  Erebus  and 
Terror '  in  1846,  where  I  first  asserted  that  the  whales  from 
different  localities  were  different  species,  and  that  there  were 
several  species  found  in  our  own  seas,  and  thus  more  than 
doubled  the  number  of  the  Cetacea  hitherto  recorded  as  in- 
habitants of  our  seas.  I  also  came  to  the  conclusion  that 
the  whalebone-whales  that  were  found  in  different  seas  were 
distinct  species.  Indeed  the  older  navigators  observed  that 
a  Right  Whale  was  never  found  withm  the  tropics,  and 
the  truth  of  this  statement  has  been  verified  bv  modem  ob- 
servers; and  therefore  one  might  almost  conclude  h  priori 
that  the  Eight  Whales  of  the  northern  and  southern  seas  were 
distinct  species :  the  examination  of  the  various  kinds  of 
whalebone  confirmed  this  fact,  and  also  proved  that  there 
were  not  only  two  kinds  of  whales  caught  for  the  sake  of  the 
whalebone,  out  several,  the  whalebone  of  each  (fetching  a 
different  price  in  the  market,  and  being  used  for  very  different 
economic  purposes)  affording  very  good  characters  for  the  di- 
stinction of  these  kinds,  when  submitted  to  microscopic  exami- 
nation. The  same  fact  was  shown  to  exist  among  the  Hump- 
backs and  Finners,  as  the  "  whale-fin"  merchants,  as  they  are 
called,  have  many  species  fetching  very  different  prices  and 
being  used  for  very  different  purposes. 

In  the  work  quoted  I  proved,  by  the  examination  of  the 
measurements  which  had  been  given  by  Sibbald,  Knox,  and 
others,  when  they  were  submitted  to  comparison  and  sketched- 
to  scale,  that  there  were  several  species  of  Firmer  Whale  in 
the  European  seas.  Recently  Sars  haa  repeated  this  com- 
parison, with  the  same  conclusion. 

I  have  prepared  the  accompanying  list  of  the  species  of 
Cetacea,  arranged  geographically,  believing  that,  imperfect  as 
I  know  it  to  be,  it  will  be  one  of  the  best  means  of  procuring 
more  materials  for  increasing  our  knowledge  of  these  animals, 
and  thus  enabling  us  to  obtain  a  better  account  of  their  distri- 
bution. The  species  are  named  in  the  ^  Synopsis  of  Whales 
ajad  Dolphins '  or  in  the  ^  Catalogue  of  tteals  and  Whales.' 
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in  the  fonn  and  length  of  the  beak  compared  with  the  brain- 
cavitj,  in  the  palate  being  grooved  on  each  side^  in  the  num- 
ber and  size  of  the  teeth,  and  in  their  disposition  on  the  border 
of  the  maxilla  (that  is  to  say,  haying  the  same  number  in  the 
space  of  an  inch),  it  is  now  known  that  these  animals  from 
the  North  Sea,  from  the  South  Atlantic,  and  from  Australia 
are  veiy  differently  coloured,  and,  further,  that  there  are  two 
species,  Delphimts  Moorei  and  D,  Walkerij  very  diflFeren^ 
coloured,  in  the  South  Atlantic,  and  both  are  very  unlike  -D. 
Julvijaaciatus  of  Van  Diemen's  Land;  and  I  have  reason  to 
believe  that  there  are  several  more  species  from  different  loca- 
lities that  cannot  be  distinguished  by  their  skulls. 

The  species  of  these  animals  until  very  recently  we  have 
believed  could  be  best  distinguished  bv  their  skulLs ;  but  the 
above  facts  and  other  similar  ones  that  have  come  to  my 
knowledge  confirm  me  in  the  belief  that  there  are  many  spe- 
cies which  have  exactly  the  same  skulls,  or  at  least  so  simuar 
that  it  is  not  easy  to  express  their  differences  in  words,  that 
are  to  be  distinguished  oy  their  external  colouring  ana  also 
probably  by  peculiarities  in  other  parts  of  their  skdeton,  and 
most  likely  each  having  a  peculiar  geographical  distribution. 
On  the  other  hand,  it  is  to  be  remark^  that  there  do  exist 
species  in  very  different  parts  of  the  world  that  have  exactly 
tne  same  coloration — as  Olobiocephahis  evinevcU  of  the  Nortn 
Sea  and  G.  Edwardaii  of  the  Cape  of  Gk>od  Hope^  which  are 
believed  to  be  very  distinct  species. 

Another  diflSculty  occurs  in  the  same  name  being  given  to  very 
different  kinds  of  Cetacea  by  the  whalers.  Thus  the  name  of 
"  Blackfish "  is  applied  to  Paeudorca  meridionalia  in  Van 
Diemen's  Land  and  to  Glohiocephalus  macrarhynckus  in  the 
South  Seas.  Probably  those  from  the  IndiMi  Ocean  and 
Kergnelen's  Land  are  cUstinct  species. 

Two  or  three  northern  species  of  Oroa  are  black,  marked 
with  white  in  the  same  manner ;  and  I  have  reason  to  believe 
that  some  of  the  other  species  are  similarly  marked :  so  that  the 
colouring  of  these  animals  becomes  almost  a  generic  character, 
which  explains  their  having  been  confounded  as  one  species. 
In  the  same  way,  entire  blackness  seems  to  be  characteristic 
of  the  genera  JPseudorcay  Neomerisj  and  some  other  Cetacea. 

There  is  no  reason  why  there  should  not  be  as  many  kinds 
of  whales  in  the  Southern  Ocean  as  in  the  northern  seas, 
especially  when  we  consider  how  much  more  extensive  it  is 
compared  with  the  land  than  in  the  northern  regions.  I 
strongly  suspect  that  the  reason  the  number  of  species  ap- 
pears to  .be  less  arises  from  their  having  been  only  lately 
studied,  and  consequently  the  very  impenect  knowledge  we 
have  01  the  inhabitants  of  that  region. 
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NORTH  ATLANTIC. 

BAUBNIDiB. 

Baliena  mysticetus. 

yar.  angulata, 

YKT,  medUerranea.  Mediter. 

yBi.  tslandica,  Iceland. 
B.  britazmica.  Lyme  Regis. 
BdUsna  biaeayenais,   Biacay. 
Eubaliena  cisarctica. 
Hunterius  Swedenborgii. 

Agafhblidjb. 
AgapheluB  gibbosus.    N.  America. 

MBOAPTEBIDiB. 

Meffaptera  longimana. 
Efldinchtius  robustua. 

PhybaTiTDAB. 


NOBTH  PACIFIC. 
B/iLjamDJB, 


Aleutian 
Islands. 


Bakena  abugulich. 

B.  mangidacn. 

B.  agamachtschich. 

Balana  mysticetus  P  Joining's  Strait. 

B,  caUamach. 

Eubal»na  Sieboldii,  Japan. 


,! 


Aqaphelidjb. 
Hhachianectes  glaucus.  S.  Francisco. 

MBOAPTEBIDiB. 

Megaptera  kuzira.    Japan,  Amur. 
M.  Tersabilis. 

Physalida. 
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NORTH  ATLANTIC. 
Globiocefhaijdjb. 

Globiocephalus  svineyaL 
Sphsdiooephalus  incrasaatoB. 

BELrOIDiB. 

CbampuB  OuvierL 
G.  Bissoanos. 
Beluga  catodon. 
Monodon  monoceros. 

HYFEBOOI>OinTDJB. 

Hjperoodon  butzkop£ 
H.  semijunctus. 
Lagenocetufl  latifrona. 

Epiodontidjs. 
Epiodon  Desmarestii. 

ZlFHUBiB. 

ZiphiuB  Sowerbiensis. 


NORTH  PACIPia 

GLOBIOCBPHALXDiL 

Globiocephalus  SieboldiL  J^an. 
G.  chineusiB. 
Q,  Scammoniu 

BSLirOIDJB. 

OrampHS  Bokamata,  Ji^mul 


n.  TROPICA!  SEAS. 


ATLANTIC. 

Mbgapteridjb. 
MegapUra  americana,  Bennada. 

PHYSALIDiB. 

Phjsalus  brasilieiisifl.    Bahia. 
P.  £EMnatu8.  Peru. 


GATODONTn>.a. 

Catodon  macrocephalua. 

iNIIDiB. 

Inia  (}eoffix>yL  Upper  Amazons. 

Dblfhuoda. 

Stenotucuxi. 

Upper  Amazons. 


PACTPIC. 


Phybaubjl 
Sibbaldius  SchlegeliL   Java. 

BAI.JiNOPTBBn)JB. 

Swinhoia  chinensis.   Fonnosa. 

Catobontidjb. 
Catodon  macrocepbalus. 


tucuxi.  j 
rntilis.   \  Uj 
lidus.      I 
8CU8.   Cuba. 


8.  fluviatilis. 

S.  pallidus. 

S.Pfuscus. 

Delpbinus  Janira.    Jamaica. 

Cljmenia  microps.  Brazil. 

C.  Stjrx.    West  Africa. 

Sotalia  guianensis.    British  Guiana. 

Gl^BIOCBPHALCDJi. 

Globiocephalus  guadalupensis. 


DsLPHnaBiB. 

Delphinus  Forsteri. 
Delphinapterus  Peronii.   N.  Guinea, 
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INDIAN  OCEAN.  . 

Physaltdj.  Steno  cbinenaia. 

Fhyflaltts  indicuB.  S.  lentiginosus. 

Delphinus  longirostris. 

OATODONTiDiB.  D.  pomeegra, 

Gatodon  macrocephalus.  B.  perniffra. 

•^ Tursio  Eurynome. 

__  Physetbmd-b.  Orcabreviiiwtris. 
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AUSTBALASIA. 
GliOBIOCBFSAUDJL 

GlolnocephaluB  macrorlijnchiu. 

Bbluoidjl 
Beluga  EiiigiL 

ZiPHIIDJL 

BerazdiuB  AmiudL  New  Zealand. 
Bioplodon  sejcheUensia. 


SOUTH  AMERICA* 

DelplunaptsTOB  PeroniL 
Orca  mageUanica.    Patagonia. 
O.  padfica.    OhilL 

Globiocvfhalidlb. 
Globiocej^halos  macrorhjnchiia. 
G.  Gra  ju. 

£PIOI>ONTID.B. 

EpiodoD  oiyptodon.  BoaioaAyiea. 


SOUTH 
"Balmnidm, 
Eubalnna  australiB.    Cape  of  Good 

Hope. 
HanteriuB  TemmincldL    C.  G,  H. 

Mbgaptebida. 
Poeeoopia  Lalandii.   C.  G.  H. 

Baubnoptbbiixb. 
JBakmopUra  SmiUm.    C.  G.  H. 

OATODONTIDJi. 

Gatodon  maisiocephaliiB, 

Phtbbtbsidjb. 
Kogia  1)reTicepe. 

Dblvjumidji. 
Steno  oapeDsia. 
DelphinuB  Dona    C.  G.  H. 
D.  longiroetziB.    0.  G.  H. 


AFRICA. 

Delpbinus  Bao. 

D.  Moorei. 

D.WalkerL 

Eutropia  HeayisidiL    0.  G.  H. 

Cljmenia  obecoia. 

C.  Bimilis. 

Oica  gladiator  australia. 

O.  capensiB. 

NeomeriB  phocanoides.  C.  G.  H. 

Gb^BIOCBPHAUDJB. 

GlobiocephaluB  Edwardaii 

Grampus  Eichardsonii. 

Epiodontidjb. 
Petrorhynchus  ci^^ensiB. 
P.  wtdicm, 

ZiFHIIDJB. 

Dolichodon  LayaidiL 


XXXIX. — Synonymical  Notes  on  North^-Amencan  Cohcfptera. 
By  John  L.  Leconte,  M.D.,  Philadelphia. 

During  very  brief  visits  to  London  and  Paris  in  the  antmnn 
of  1869. 1  examined  the  types  of  many  speeies  of  Coleoptera^ 
chiefly  m)m  the  United  States,  which  were  previously  unmown 
to  me,  or  which  for  various  reasons  could  only  be  doubtfally 
referred  to  forms  known  under  other  names.  It  was  my  inten*^ 
tion  to  make  renewed  studies  of  some  of  the  latter,  with  the 
object  of  determining  those  that  still  remained  uncertain ;  but 
by  circumstances  beyond  my  control  I  have  been  prevented 
firom  again  visiting  the  collections  in  which  the  types  are 
preserved. 

I  have  therefore  thought  that  the  interests  of  science  wotdd 
be  better  served  by  publishing  without  further  delay  the  syn- 
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cmyms  of  wIucK  I  have  no  donbt^  with  notes  wUch  will  en- 
able some  of  the  others  to  be  identified^  leaving  those  that  still 
remain  uncertain  for  fatnre  investigation. 

The  want  of  all  books  of  reference  prevents  me  firom  adding 
tiie  bibliography  of  the  species  mentioned ;  but  the  catalogue 
of  Harold  and  Gemminger  will  enable  the  student  to  supply 
this  defect  in  these  notes  with  but  little  inconvenience. 
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as  the  range  of  G.  vulgaris  is  yeiy  extemdye^  and  it  is  subject 
to  much  variation.  I  have  previoaslj  viewed  this  race,  un- 
known to  me  in  nature,  as  a  doubtful  synonym  of  C.generosoj 
Dej.,  a  veiy  difierent  insect,  which  is  itself  a  race  of  C.  formosa. 
Say ;  afterwards,  believing  it  to  be  distinct,  I  proposed  for  it  the' 
name  of  C.  Kirlyi  (Proc.  Acad.  Nat.  Sc  Philadelphia,  1866). 

2.  Elcgpkrus  dainnllei,  Kirby.  According  to  the  type,  this 
is  the  species  afterwards  described  as  E.  volitus.  Lee. 

3.  K  mtermediui,  Eirby,  is  not  the  targe  Kansas  species, 
with  a  broad  and  strongly  constricted  prothorax,  which  I  had 
determined  as  such,  but  a  smaller  one,  of  the  size  of  ^.  ruscariiis, 
Say,  from  which  it  differs  by  the  prothoracic  and  mesothoracic 
pleurae  being  more  finely  and  densely  punctured.  It  seems  to 
be  one  of  the  races  which,  in  the  ^  List  of  Coleoptera  of  North 
America,'  I  have  grouped  under  E.  calijbmicusy  Mann.,  over 
which  name  it  has  priority. 

4.  E.  obsGurior,  Kirby.  The  only  specimen  is  in  very  bad 
condition ;  it  resembles  the  Alaskan  E.  obliteratua,  Mann.,  but 
is  much  smaller.  The  elytra  are  very  feebly  and  sparsely 
punctured,  the  ocellate  impressions  are  shallow,  and  there  are 
two  or  thi^  polished  subsutural  spots*. 

5.  Anchomenus  angusttcoUisy  Kirby ;  afterwards  described 
as  Platynus  stygicof ,  Lee  This  species  has  no  resemblance 
to  the  European  P.  angusttooUiB ;  and  it  was  probably  from 
some  confusion  of  labels  that  it  was  so  referred  by  Mr.  Kirby. 

6.  Agonum  seminitidumy  Kirby^  ^A.  cupreom,  Bej.,  tsA, 
chalceunij  Lee.  A  common  species  in  the  Lake-Superior 
region. 

7. '  A.  aiBne,  Kirby.  A  rather  stout  and  convex  species^ 
probably  difierent  from  any  in  mv  collection. 

8.  A.  shiiile,  Kirby.  A  small,  narrow,  slightly  bronzed 
.species,  with  the  le^  and  antennae  black.  The  Alaskan  A. 
fragile,  Mann.,  whicn  I  saw  in  Baron  Chaudoir's  collection, 
closely  resembles  it,  and  probably  belongs  to  the  same  species. 

9.  A.  erythrcpumy  Kiroy.  As  far  as  can  be  determined 
from  the  specimen,  which  is  in  veiy  bad  condition,  this  is 
Platynus  subcordatus,  Lee.,  a  veiy  abundant  species  in  the 
regions  beyond  Lake  Superior. 

10.  ArgtUor  hicohry  Kirby.  The  head  is  wanting  in  Ae 
specimen ;  but,  from  the  form  of  the  prothorax  and  the  di- 
stinct scutellar  striae,  it  belongs  to  the  ArgtUor  division  of 
PterostichuSj  and  does  not  differ  from  P.  patruelis  (Dej.). 

11.  A,  brevicomis,  Kirby,  is  a  small  Pterostichus  of  the 

,  *  I  haye  seen  in  the  same  collection  a  specimen  of  E,  lawMmlcfns,  labelled 
'' Arctic  America,''  which  is  quite  undistinguishable  from  European 
examples. 
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CryobitLS  group.  The  prothorax  is  rather  broad^  narrowed 
behind;  the  sides  are  feebly  sinuate  near  the  basal  angles; 
the  basal  impressions  are  single,  narrow,  and  distant  from  the 
angles;  the  elytral  stri®  are  very  distinctly  punctured.  .It 
seems  by  these  characters  to  a^ee  with  an  Alaskan  form  in 
my  collection  which  I  have  received  under  the  names  Cfas^ 
tidiosus.  Mann.,  and  Cfrigidua^  Esch.  Another  type  of  the 
former  m  my  possession  more  nearly  resembles  the  next. 

12.  A,  mandtbulariSy  Kirby,  is  also  a  CryobiuSy  of  a  di- 
stinctly bronzed  colour ;  the  prothorax  is  not  much  narrowed 
behina,  and  the  sides  are  mstinctly  sinuate  near  the  basal 
angles ;  the  basal  impressions  are  aeep,  and  there  is  a  very 
small  external  one  at  the  an^es.  In  these  respects  it  corre- 
sponds with  Feronia  riparia,  Dej.,  a  common  Alaskan  species. 
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20.  H.  odiropiis.  Eirby^  seems  to  be  the  species  afterwards 
deacribed  as  R,  JidvilabrtSjJiiaxm. 

21.  Peryphiu  ccmoolor,  Eirbj,  is  a  very  distinct  and  well- 
defined  species ;  the  prothorax  is  (][uadrate,  slightly  narrowed 
behind  ^  the  haaal  impressions  are  distinctlj  doable ;  the  elj- 
tral  stnsB  are  strongty  punctured  and  nearly  effiu^  towards 
the  tip. 

22.  P.  sordidusy  Eirbj^  is  merely  an  immature  specimen 
of  P.  bimaeulatos,  Kirby. 

23.  Lacoophilvs  biguUatuSy  Eirby^  is  an  immature  specimea 
of  our  common  small  species,  L.  prosimus.  Say,  »amer%canu8y 
Aub^. 

24.  Necrapharus  obsenros,  Eirby.  This  is  the  species,  allied 
to  N.  marginatoi,  which  I  erroneously  determined  as  N.  MeU-- 
heimeriy  Eirby. 

25.  if.  MeUheimerij  Eirby,  Bfiayi,  Laporte,  ^lunaiuay 
Lee. 

26.  N.  habes^  Eirby,  is  evidently  one  of  the  varieties  of  the 

Secies  afterwards  described,  firom  Alaska,  as  N.  maritimwy 
ann. 

27.  N.  pygmams.  Eirby,  seems  to  be  an  unusually  small 
specimen  of  N.  de/vdtensy  Mann.  The  form  of  the  prothorax 
is  a  character  of  great  importance  in  the  ffroupinff  of  the  spe- 
cies of  this  ^nus,  but  was  unfortunately  not  described  by 
Mr.  Eirby  with  sufficient  minuteness  to  permit  his  species  to 
be  properly  referred  without  inspection  of  the  types ;  on  the 
other  hana,  the  form  and  size  of  the  rhinarium,  upon  which, 
with  verv  small  series  of  specimens,  he  laid  great  stress,  f  s  of 
no  specific  value. 

28.  Cryptophagua  eonoolor,  Eirby,  belongs  to  TriphyUua^ 
and  was  afterwards  described  as  T.  ruficornis^  Lee. 

29.  C.  humeraliay  Eirby,  is  merely  a  paler  specimen  of  the 
same  species. 

30.  AUagenus  cylindricus,  Eirby,  is  a  very  elongate  species 
with  the  prothorax  densely  punctured;  it  is  qmte  distinct 
from  any  other  known  to  me. 

31.  nyrrhus  concolor,  Eirby,  is  a  species  of  Oyixlua  which 
differs  from  the  American  form  of  O.  varius  {cdternatusy  Say) 
by  the  scutellum  being  clothed  with  black,  instead  of  golden, 
hair. 

32.  B.  picipesj  Eirby,  is  the  same  species  afterwards  de- 
scribed as  B.  geniinatus,  Lee.  B,  Eirl^,  Lee.,  is  much  more 
robust  and  more  obtuse  behind. 

33.  Telephorua  Trumdtbulaaris.  Earby,  is  T.  frazini,  Say. 
The  specimen  labelled  by  Mr.  Kirby  "  T.  aier  (Linn.)  "  does 
not  seem  to  differ. 
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.  34.  T.  Samonelli  and  T.  Westwoodi,  Kirby,  are  distinct  and 
well-defined  species,  not  known  in  other  collections. 

35.  Lqptura  longicepsy  Kv[\yjj\aAc7ncBop8  8trigillata(Fabr.)y 
an  abundant  species  in  the  northern  parts  of  bo^  continents. 

36. .  L.  longicomifl,  Kirbj,  »  Acmosops  marginalisy  Lee. 
The  elytra  vary  greatly  in  colour ;  sometimes  they  are  yellow, 
with  a  sutural  black  stripe ;  sometimes,  by  the  extension  of 
the  discoidal  black  vitta,  they  become  almost  entirely  bla^k. 

IL  Types  op  Me.  Newman  (British  Museum). 

37.  Feronia  moBrens,  Newman,  ^Pterostickus  flebilis^  Lee. 
I  am  disposed  to  believe  that  this  and  P.  adiunctuSy  Lee.',  are 
only  elongate  forms  of  what  I  determined  as  P.  coradnni 
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45.  Amara  extenia,  W.  p.  314,  is  a  short  stout  Barpalus. 
The  dorsal  ponctore  on  each  elytron  is  quite  distinct.  I  had 
not  time  to  make  such  a  detailed  examination  as  would  enable 
me  to  identify  the  species. 

46.  A.  oommunisy  W.  p.  315,  ^A.  impunctioollis,  Saj. 

47.  Harpalua  defixua,  W.  p.  316.  I  did  not  see  the  speci- 
mens of  this  species :  it  is  propably  H.  cautns,  Dej. 

48.  Perypkua  cBqualtSj  W.  p.  316,  =Bemb%dium  plaaatum, 
Lee. 

49.  Laccaphilus  maculosusy  W.  p.  317,  =£•  dedpiens,  Lee. 
=  Z/.  truncatusj  Mann. 

50.  Atemeles  refiexusy  W.  p.  317,  =^.  caTUi,  Lee. 

51.  Trapistemus  binotatusy  W.  p.  318,  ^  Hydrophtlus  lim- 
batos,  Lee., — ^the  variety  with  the  basal  margm  ot  the  elytra 
pale. 

52.  PhilhydruB  Uvidua  (Forster),  W.  p.  319.  Not  examined. 
The  mesostemum  must  be  seen  before  this  species  can  be 
properly  identified. 

53.  Saprinvs  constmiliay  W.  p.  319^  is  S.  oregoneniis,  Lec^ 
and  is  not  at  all  allied  to  S.  tiriinflii  (Payk.),  but  to  8. 
lugeni,  Er. 

54.  Necropharus  canversator yW.  p.  320,  =:N.  pollinctor,Lec. 
My  species  has  priority  over  the  one  described  by  Mannerheim 
under  the  same  name,  which  is,  moreover,  a  variety  of  N.  ma- 
ritimua,  Mann. 

55.  Crenuutochilua  amuUuSy  W.  p.  320,  =(7.  angolariai 
Lee. 

56.  Anomala  conterminay  W.  p.  321,  is  a  small  species  of 
Lachnostema  belonging  to  the  Trichesihes  group :  the  punc- 
tures are  not  very  dense^  but  equall  v  strong  upon  the  prothorax 
and  elytra ;  but  the  hairs  of  tne  K>rmer  are  longer ;  the  epi- 
stoma  is  rounded,  and  the  mar^  is  very  strongly  reflexed. 
It  is  probablv  not  different  from  Jj.  tristifl  (Fabr.) = Jf.  mloai" 
coUtSy  Knoch,  which  is  very  widely  distributed  in  North 
America. 

57.  Bhizotrogua  coUocatuSy  W.  p.  321,  ^Phobetvs  testaoeuf , 
Lee 

58.  Ancylonycha  nigropiceay  W.  p.  322,  ^Dtplotaxis  breri- 
ooUii,  Lee. 

59.  A.  oonsequens,  W.  p.  322,  is  a  smaller  species  of  Diplo- 
tttxisy  more  strongljr  puncturea  and  with  the  epistoma  less 
reflexed.  I  cannot  identify  it  without  reference  to  the  series 
in  my  collection  or  to  my  monograph  of  the  Melolonthidse  of 
the  United  States. 

60.  A.  uninotata,  W.  p.  323,  is  a  Lachnostema  of  the  form 
of  L.  ftisca,  but  smaller,  with  the  punctures  of  the  prothorax 


Digitized  by 


Google 


Digitized  by 


Google 


402  Dr.  J.  L,  Leconte's  Sywnj/nrnal  Notes 

78.  Nenwgnatha  hicohr^  W.  p.  331,  ^N*  ftpicalls.  Lee.  var- 

79.  Rhynchite$  congma,  W.  p.  331,  is  a  small  bluish-black 
species,  with  the  prothorax  and  el^a  equally  coargely  punc- 
tured ;  the  latter  are  not  at  all  stnate. 

80.  Eutrypanus  pnncept,  W.  p.  331,  is  very  similar  to  the 
New-Mexican  jSdilts  ipectaUlis,  Lee,,  figured  in  my  memoir 
on  the  Coleoptera  of  Kansas  and  New  Mexico,  but  is  perhi^ 
different. 

81.  T^pocerw  cervinus/W.  p.  332,  =  Toxotua  fpurcos,  Lee. 

82.  ToacotuaperducUyrjYf.  p.  333,  is  one  of  the  varieties  of 
Leptura  (Stenura)  obliterata,  Hald. 

B3.  Clythra  bisignaUiy  W.  p.  333,  s  Saxinia  saucia,  Lee. 

rv.  Types  in  Pabisian  Collections. 

84.  Ambhchila  Piocolominti,  Reiche.  The  type  in  the  col- 
lection of  ^aron  Chaudoir  is  a  slender  male  ot  A.  cyUodri- 
formia,  Say,  with  the  punctures  of  the  elytra  less  deep  than 
usual,  and  the  fove»  more  numerous.  I  have  a  specimen 
.from  Fort  Union,  New  Mexico,  which  resembles  it  m  these 
respects. 

85.  Cicindela  blanda,  Dej.,  b  tarsalts^  Lee.  The  female  of 
this  species  has  the  elytra  feebly  but  distinctly  sinuate  obliquely 
at  tip,  and  the  outer  angle  of  the  sinuosity  is  quite  obtuse ; 
the  base  of  the  prothorax  is  slightly  flattened  and  deeply  im- 

{iressed  at  the  hmd  angles,  somewhat  as  in  C.  laoerata,  Chaud. 
t  is  therefore  quite  distinct  from  C.  cuprafcejif  and  0,  macra, 
Lee. 

8Q.  Omcphron  nitensj  Chaud.,  is  0.  nitens,  Lec.^  a  species 
found  in  Kansas  and  Texas.  The  species  from  Louisiana  sent 
to  Baron  Chaudoir  by  the  late  Mr.  Gruex,  as  my  0.  niten^j  and 
naturally  considered  by  him  as  such,  is  sufficiently  distinct, 
by  its  narrower  form,  to  take  place  as  a  separate  species, 
for  which,  when  it  is  folly  described,  another  name  will  be 
required. 

87.  Oychrua  Germarty  Chaud.,  =  C,  Andrewsii,  Harris. 

88.  O.  {Sphoeroderua)  ^rawttfoww,  Chaud.,  is  the  race  of  (7. 
Lecontei  (Dei.)  which  1  named  G.  Brevoorti. 

89.  (7.  (o.)  Schaumiiy  Chaud.,  is  8*  nitidicoUis,  Chevr. 
This  well-known  species,  conspicuous  for  its  large  size  in  the 

group  to  which  it  belongs,  is  not  uncommon  in  Virginia  and 
hio,  but  was  &st  described  as  occurring  in  Newfoundland. 

90.  C.  ventricosns,  Dej.  After  a  carefrd  examination  of 
all  the  specimens  of  this  and  the  allied  species  in  the  collec- 
tions of  raris^  I  find  no  correction  to  be  made  in  the  synonymy 
given  by  me  m  the  brief  synopsis  published  in  the  ^  Transac- 
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tions  of  the  American  Entomological  Society,'  i.  61.  The 
synonymy  of  the  *  List  of  Coleoptera  of  North  America '  is 
erroneous. 

91.  Panmachiis  viridans,  Lee.  sP.  mezicanns,  Gray. 

92.  Pseudomorphtta  Pilatei,  Chaud.,  is  closely  allied  to,  and 
probably  identical  with,  P.  Cronhitet,  Horn ;  the  former  was 
collected  in  Yucatan,  the  latter  in  California. 

93.  Anisotanufl,  Chaud.  This  genus  is  precisely  equiyalent 
to  EurytrichuSy  Lee,  and  has  priority  over  the  latter. 

94.  Selenopharus  BeauToisii,  Dej,  This  species  should  be 
struck  from  the  list  of  Coleoptera  of  North  America :  it  is 
abundant  in  the  Antilles,  but  does  not  occur  in  the  United 
States. 

95.  Dacnochilus  IcBtuSy  Lee.,  does  not  differ  from  D.  angu- 
laris,  Harold  &  Gemminger  {Lith4)charis  angularis,  Er.). 

96.  Lispintis  rufescens,  Lee.,  belongs  to  the  genus  Anesras, 
Fauvel. 

97.  Sololepta  ezdsa,  Marseul,  must  be  removed  from  the 
list  of  species  of  the  United  States :  it  is  quite  abundant  in 
Mexico ;  but  the  only  specimen  labelled  '^  Am.  bor."  in  M.  de 
MarseuFs  collection  came  from  a  source  in  which  the  localities 
were  not  accurately  stated. 

98.  Platysoma  cyliiLdroides,  Marseul.  One  specimen  is  la- 
belled "California,"  on  the  authority  of  M,  Boheman.  As 
many  of  the  localities  riven  in  the  *  Eugenics  Kesa '  by  that 
author  are  erroneous,  I  do  not  think  there  is  sufficient  evidence 
to  warrant  the  introduction  of  this  species  into  the  fauna  of 
the  United  States, 

99.  Omalodes  texanus^  Marseul.  The  single  specimen  of 
this  species  does  not  differ  appreciably  from  the  common 
Mexican  0.  grossus.  It  came  from  the  Pilate  collection,  and 
was  perhaps  erroneously  labelled, 

100.  Muter  cavifrons,  Marseul.  There  is  no  North-American 
specimen  of  this  species  in  M.  de  Marseul's  collection :  all  are 
ticketed  as  from  Mexico  and  "  Et.  Un.,  Venezuela."  The 
label  last  mentioned  gave  rise  to  the  confusion  in  locali- 
ties by  which  it  has  been  recorded  as  a  North- American 
species. 

101.  H.  califomicuSj  Marseul  Collected  by  Dr.  Garbiglietti 
in  Mexico,  where  it  is  not  uncommon.  A  single  specimen 
has  be^i  labelled  "  California,"  but  probably  in  error. 

102.  Epiera8  coproides,  Marseul.  One  specimen  is  labelled 
^  Am.  bor.,  I«afert^,"  and  two  from  South  America.  Proba- 
bly not  found  within  the  United  States. 

103t  /Sbap^o20nt(^^^i9u>ra!ii9,  Lee  (nee  Chevr.).    I  have  seen^ 

26* 
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in  the  collection  of  M.  Sall^,  that  the  species  found  in  Texas 
and  in  the  western  part  of  Louisiana  is  quite  different  from 
the  Mexican  8.  femoralis,  with  which  I  confounded  it.  The 
published  descriptions  of  the  two  species  will  enable  them  to 
be  easily  distinguished. 

104.  Ectopria^  Lee.  This  genus,  which  represents  in  North 
America  the  European  Eubria,  does  not  appear  to  be  suffi- 
ciently distinct  from  the  Mexican  genus  IHcranopselaphiuiy 
ChevT. 

105.  PkUydema  pallens,  Lap.  This  species  is  found  in 
South  America,  and  must  therefore  be  erased  from  the  list  of 
the  Coleoptera  of  North  America.  I  have  not  seen  P.  qnadri- 
maculata  and  cyanea,  Lap.,  nor  Hoplocephala  chalybea  and 
collaris.  Lap.,  but  believe  that  they  were  wrongly  attributed 
to  North  America  at  a  time  when  geographical  accuracy  in 
localities  was  esteemed  of  less  importance  than  at  present. 

106.  Megetra  cancellata  (Er.).      This  Mexican  species  is 

?uite  distinct  from  the  New-Mexican  and  Arizona  one  which 
published  under  its  name,  but  which,  with  the  study  of  a 
larger  series  of  specimens,  1  think  is  a  variety  of  M.  vittata, 
Lee.,  with  irregular  markings. 


XL. — Note  on  ^liarCa  Wart-Hog. 
By  P.  L.  Sclater,  M.A.,  Ph.D.,  F.R.S. 

In  the  '  Annals'  for  August  last  {anteh,  p.  190)  Dr.  Grav  has 
proposed  to  found  a  new  species  of  wart-hog  {Pkacockcertis 
Sctateri)  upon  an  animal  now  living  in  the  gardens  of  the 
Zoological  Society  of  London.  On  tne  same  page  Dr.  Gray 
had  already  stated  his  belief  that  this  animal  was  "  only  the 
usual  form  of  the  female  African  wart-hog,"  t.  e.  the  Ph, 
cetMopicus.  How  the  same  specimen  could  be  at  once  the 
type  of  a  new  species  and  the  female  of  a  well-known  one,  it 
is  not  easy  to  understand. 

In  a  second  note  on  the  same  subject,  in  the  following 
number  of  the  ^Annals'  {antehy  p.  263),  Dr.  Gray  acknow- 
ledges his  error  in  "believing"  that  the  before-mentioned 
animal  could  be  the  female  of  Ph,  mthiopicuSj  but  pays  me  the 
additional  compliment  of  supposing  that  it  may  not  be  a  wart- 
hog  at  all,  and  that  it  is  possible  that  I  do  not  know  the 
difference  between  Stis  and  Fhacocho&rus  I 

I  had  hoped  that  the  October  Number  of  the  *  Annals' 
would  contam  a  further  communication  from  Dr.  Gray  on 
the  subject,   in   rectification  of  his   second  error;  but  such 
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not  liaving  been  the  case,  I  think  it  right  in  the  interests  of 
science  to  state  that  the  so-called  Phacochoerus  sive  Svs  Sclateri 
of  Dr.  Gray  is,  in  my  opinion,  simply  a  female  of  the  well- 
known  Phacochoerua  ^tianij  Ktippell.  It  is  quite  true,  as 
Dr.  Gray  has  pointed  out,  that  the  animal  in  the  Society's 
Gardens  has  the  ears  rather  more  naked  than  is  represented 
in  Kuj)pell's  figure  (Zool.  Atlas,  tab.  25) ;  but  in  other  respects 
the  animal  in  question  perfectly  agrees  with  the  figure,  and 
with  Dr.  Cretzschmar's  excellent  description  in  the  letter- 
press. 

In  my  note  on  the  arrival  of  this  animal  (Proc.  Zool.  Soc. 
1869,  p.  276)  I  have  already  pointed  out  the  most  obvious 
external  difierences  between  it  and  the  Phacochcerus  cethioptcusj 
of  which  the  fine  pair  presented  to  the  Society,  in  May  1866, 
by  H.K.H.  the  Duke  of  Edinburgh,  are  still  living  in  the 
Society's  gardens.  Although  we  have  only  the  female  of 
Ph.  JEUanij  yet  the  comparison  of  the  latter  with  the  corre- 
sponding sex  of  PA.  (Bthiopicus  will  be  suflScient  to  sljow  that 
those  naturalists  (F.  Cuvier,  Cretzschmar,  and  Sundevall)  who 
have  distinguished  the  two  species  had  ample  grounds  to  go 
upon  as  far  as  external  appearance  goes. 

As  regards  the  remarlkable  and  well-known  difference  in 
the  dentition  of  the  two  Phacochoerij  viz.  the  permanent 
presence  of  two  upper  incisor  teeth  in  Phacochcerus  ^lianu 
which  are  entirely  absent  in  Ph.  cethioptcuSy  1  have  re-read 
what  Dr.  Gray  has  written  upon  this  subject- in  his  ^Catalogue 
of  Carnivorous,  Pachydermatous,  and  Edentate  Mammalia/ 
but  have  quite  failed  to  see  that  he  has  upset  the  conclusions 
arrived  at  upon  this  point  by  F.  Cuvier,  Cretzschmar,  Owen, 
Sundevall,  and  Van  der  Hoeven.  The  localities  marked  on 
specimens  in  the  British  Museum  are  so  frequently  erroneous 
tnat  no  argument  can  be  based  upon  them  j  and  besides,  from 
what  Sundevall  has  said*,  it  appears  certain  that  both  species 
occur  in  South  Africa,  though  perhaps  not  quite  in  the  same 
district.  I  may  add  that  Mr.  Blanford^  who  recently  examined 
the  question  when  engaged  upon  his  work  on  Abyssinian 
zoology,  likewise  came  to  the  same  conclusion,  viz.  that  Dr. 
Gray  nad  made  a  great  mistake  in  attempting  to  unite  these 
two  well-marked  species  f. 

•  (Etv.  af  K.  Vet.  Akad.  Forh.  1846,  p.  121. 

t  Blanford;  Geology  and  Zoology  of  Abyssinia,  p.  242, 
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XLI.^-^Oi»  a  iuppaaed  n$w  Species  <(f  Hwrnming-iitd  from 
the  Jtum^Femandee  Qroup  of  IslaruU,     By  JoHN  GoULD, 

Much  interest  has  of  late  years  Ibeen  excited  in  tiie  mmds  ot 
omitholo^sts  respecting  the  Humming-birds  of  thd  ab6ve-« 
mention^  islands,  in  consequence  of  some  <^  the  scientific 
men  of  Santiago  ae  Chile  haying  stated  that  the  fine  red  Inid 
so  long  known  to  us  as  Eustepkcmui  Femandetuisy  and  Ae 
equally  beautiful  green  bird  called  Euetephanue  Btokeeii  are 
not  really  distinct,  but  opposite  sexes  of  one  and  the  same 
species.  Hitherto  all  the  specimens  in  Europe,  and  also  in 
Chile,  have,  I  believe,  been  collected  in  the  most  eastern  of  the 
islands  in  question 'but  Mr.  Leybold  has  lately  despatched  a 
collector  to  Mas  a  Fuera,  which,  as  its  name  miplies,  is  the 
furthest  oflF-^-say,  at  a  rough  guess,  about  thirty  miles  to  the 
westward.  This  man  brought  thence  a  single  green  and 
several  red  examples,  which  latter  difier  a  little,  and  but  little^ 
fVom  the  ordinary  red  birds  of  Juan  Fernandez.  The  sex  of 
the  green  bird  was  not  ascertained  by  dissection.  I  observe, 
however,  that  it  difiers  from  any  of  the  examples  collected  by 
Captain  King,  Mr.  Bridges,  and  others  who  have  visited  those 
islands  during  the  last  forty  years.  I  therefore  propose  to 
give  this  green  bird  a  specific  appellation,  and  in  calling  it 
Eustephanus  Leyholdi  I  am  only  paying  a  just  compliment 
to  a  gentleman  in  Santiago  who  is  endeavouring  by  all  the 
means  in  his  power  to  set  this  vexed  question  at  rest,  and  to 
ascertain  whether  there  be  one,  two,  three,  or  four  species  of 
Trochilid^  inhabiting  that  distant  group  of  islands  in  the 
wide  Pacific. 

Eust^hanus  Leybcldi 

has  a  glittering  green  crown,  and  is  in  many  respects  very 
similar  to  the  bird  usually  called  E,  StokeH^  but  difiers  in 
having  a  longer  bill,  and  in  the  spots  on  die  throat  being 
bronzy  and  disposed  in  lines  down  tnat  part  of  the  Under  sur* 
£m^  and  the  flanks,  as  in  E.  ffcderiiw.  instead  of  beinff  gene^ 
rally  dispersed  over  the  throat  and  clustered  on  tiie  face  as 
in  E,  Stohesi'j  but  the  greatest  difference  between  the  two 
consists  in  the  colouring  of  the  tail-feathers,  those  ofE,  Stoketi 
having  their  outer  webs  green,  and  their  inner  ones  wholly 
white,  while  in  the  present  bird  the  outer  webs  and  the  basal 
portion  of  the  inner  ones  are  green,  and  only  the  apical  portion 
of  the  latter  white. 

Total  length  4f  inches,  bill  |f ,  wing  2|,  tail  2,  tarsi  |. 

Habitat  Mas  a  Fuera,  one  of  the  Juan-Fernandez  group  of 
Islands. 
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the  Farmenidse  firom  A&ica  except  a  single  species  at  the 
Cape ;  and  indeed  the  whole  of  the  true  Parmenid^  are  of  the 
element  I  have  elsewhere  called  microtypal,  of  which  the 
European  is  the  type,  and  which  are  dispersed  over  Europe, 
North  America,  Califomia,  Chili,  New  Zealand,  Australia,  and 
neighbouring  lands,  to  which  they  could  obtain  access.  But 
West  Africa  is  not  of  them. 

I  place  it  alongside  Phrissoma^  a  form  peculiar  to  Africa, 
with  which  it  seems  to  have  most  natural  amnily. 

Bare. 

Velleda,  J.  Thoms. 

VeOeda  caUizona.    PI.  III.  fig.  12. 

Parmena  cdOizonay  Chevr.  Rev.  et  Mag.  d.  ZooL  1865.  p.  186. 
VeOeda  murmum,  J.  Thorns.  Arch.  Ent  ii.  189  (1858). 

Alata,  impunctata.  plumbea;  capite  antice  tmncato,  angus- 
tissime  sulcato,  mter  antennas  angulose  emar^ato ;  palpis 
rufo-piceis;  antennis  undecim  articulis,  tertio  longissimo, 
primo  et  quarto  subaequalibus,  ultimis  brevibus;  thorace 
cylindrico,  antice  posticeque  recto  ibique  prope  arete  bi- 
stricto,  lateribus  acutissime  spinoso ;  scutello  albo ;  elytris 
ad  apicem  sensim  latioribus  et  dorso  convexis,  breviter 
truncatis,  apice^  extusque  obtuse  unidentatis,  punctato- 
striatis,  cinereo'indutis  cum  fasciis  duabus  atro-orunneis, 
duabus  albis :  tibiis  quatuor  posticis  in  summo  extus  sub- 
ampliatis,  pallide  setosis. 

Long.  5  lin.,  lat.  2  lin. 

Winged,  impunctate,  lead-coloured.  Head  truncate  in 
front,  very  narrowly  sulcate,  angularly  emarginate  between 
the  antennae.  Palpi  rufo-piceous.  Antennae  with  eleven 
articles,  the  third  the  longest,  the  first  and  fourth  subequal, 
the  last  short  Thorax  somewhat  cylindrical,  straight  botn  in 
front  and  behind,  and  twice  almost  narrowly  constricted,  the 
sides  very  sharply  spined.  Scutellum  white.  Elytra  gradu- 
ally widened  towards  the  apex,  and  convex  on  the  back, 
shortly  truncate  at  the  apex,  and  externally  with  an  obtuse 
tooth,  punctate-striate,  cmereous,  with  two  blackish-brown 
bands  and  two  white  ones.  The  four  posterior  tibiae  slightly 
dilated  on  the  outer  side. 

Bare. 

ACMOCERA. 

Acmocera  compressay  Fab.  Syst.  El. 
Acmocera  subundatay  Chevr.  Rev.  et  Mag.  d.  ZooL  1857,  p.  107. 
M.  Chevrolat  described  my  specimens  of  this  insect  as  di- 
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^tinct  from  the  A.  compressa^  Fab.,  from  Guinea;  and  the 
distinctions  that  he  pointed  out  were — ^that  the  colour  was 
more  obscure,  and  especially  that  the  anterior  thighs  had  not 
the  spined  keel  on  their  upperside,  which  is  a  remarkable  cha- 
racter in  that  species.  A  larger  series  of  specimens,  received 
since  I  supplied  him,  has  enabled  me  to  see  that  neither  of 
these  characters  is  specific.  The  colour  is  somewhat  variable, 
and  one  or  two  individuals  have  the  ground-colour  bluish  grey 
instead  of  fawn-colour  as  it  usually  is  both  in  the  Old-Calabar 
specimens   and  in  those  from  Guinea;   and  although  in  the 
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ash-coloiiied  in  the  middle  ^  tarsi  erej ;  elates  simple,  robcurt;, 
black.     It  is  about  6  or  7  Imes  in  lengm  and  2^  in  breadth. 

It  seems  to  me  that  the  nroper  place  for  this  species  is 
among  the  Phrissomids6.  and  neact  to  VdUdc^  to  which  it 
has  much  general  resemblance. 

Batochea,  Cast 
Baiocera  Wylietj  Chevr. 
Bev.  et  Mag.  d.  Zool.  Feb.  1858,  p.  54 
Batot^fa  AJberHima,  J.  Thoma.  Arddv.  Entoifl.  iL  457  (1858). 

Fusca;  capite  impunctato,  an^aste  sulcato;  antennis  infra 
breyiter  spinosis,  cinereis,  sed  ad  basin  infascads ;  thorace 
transversim  sinuoseque  decies  sulcato,  spina  laterali  yalida ; 
eljtris  oonyexis,  parallelis,  a  ba&i  usque  medimn  yersns 
nigro  tubercttlatis,  maculis  irregolaribus  plurimis  ceryiniS| 
media  majore,  spina  humerali  et  snturah  acicolatis,  limbo 
marginali  nigricante ;  pedibus  corporeque  infra  (com  yitta 
laterali*  leucophsea)  fuSco-plumbeis. 

Long.  24  lin.,  lat  9  lin. 

With  the  perfect  facies  and  diaracters  of  the  genus*  The 
most  striking  diffsrenoes  that  on  the  most  superficial  yiew 
present  themselyes  from  B.  rubua  are  the  greater  lengthy  espe* 
dally  of  the  elytra^  and  oOmparatiye  narrowness  and  greater 
roughness  and  coarseness  of  texture  or  surface.  Ashy  brown, 
more  or  less  obscure.  Head  impunctate^  yertioal  in  front^ 
narrowly  channelled  in  the  middle.  Mandibles  and  eyes  black. 
Labrum  narrow^  transyerse,  yellowish.  Antennso  of  the  len^ 
of  the  body,  punctate,  flattened  aboye,  and  ashKX)loured ;  first 
article  obscure,  strong,  swollen  at  the  top,  with  an  oblique  dca*- 
trice  and  tubercular  asperities  on  its  outer  side ;  second  artide 
yery  short ;  third  yery  long  and,  as  well  as  the  fourth  to  the 
dghth  indusiye,  armed  bdow  with  smkll  sharp  spines,  which 
diminish  both  in  number  and  length  towards  the  latter.  Tho* 
rax  a  little  narrower  than  long,  straight  and  rounded  cylin- 
drically  in  fit>nt,  deeply  bisinuate  behind,  obscure  on  the 
sides,  with  about  a  dozen  transyerse  wrinkles,  most  of  them 
sinuous,  the  three  next  the  base  alone  straight ;  lateral  spine 
yery  robust,  sharp,  blackish,  and  marked  with  a  deep  impres- 
sion at  the  base.  Scutellum  large,  subcorneal,  although 
roimded.  Elytra  elongate,  narrow,  parallel,  cbnyex,  bearing 
small,  black,  flattened,  smooth  tubercles  from  the  base  to  b^ 
yond  the  middle ;  these  become  smaller  and  more  numerous  as 
they  recede  from  the  base :  there  is  a  large  irregular  patch  of 
yellowish  ash^oolour  about  the  middle ;  other  smaller  spots  of 
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tfie  same  colonr  are  disperaed  here  and  there  to  the  apex ;  the 
shoulder  is  raised^  and  bears  a  spine ;  the  apex  of  the  Butorfe 
18  also  Spined  and  sinuate  \  the  margin  is  feeblj  raised  and 
blaokish.  Legs  and  body  below  obscure  lead'-coloored  ^  sides 
of  the  breast  and  abdomen  yellowish ;  posterior  margins  of 
the  abdominal  segments  fringed  with  yellow  hairs^  the  last 
segment  emarginate  at  the  apex. 

This  species  was  described  and  published  (foe,  cit.)  by  M* 
Chevrolat  in  Feb.  1858,  and  again,  in  the  same  year,  in  the 
'  Archives  Entom.,'  by  M.  James  Thomson,  under  the  name 
of  B.  Alberttana.  That  work  appeared  in  numbers ;  and  as  it 
does  not  occur  until  p.  457,  there  is 
have  be^fi  in  some  part  of  the  year 
M.  Chevrolat*s  name  therefore  is  en 

It  was  named  by  M.  Chevrolat,  ai 
of  Mr.  Wylie,  one  of  the  Old-Calal 
assistance  I  was  very  particularly  ii 
this  country  only  to  die — another  o: 

Ha-rrA    AkllA«%     l-w;k£rx«>A    ^■ha4'   VkolAnil    AMmorA 
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Very  like  P.  dbscura ;  but  the  colour  of  the  pubescence  is 
bluish  grey  instead  of  ash-ffrey,  and  the  black  markings  on 
the  elytra  are  more  distinctly  m  bands — ^the  second  band  be- 
hind tne  middle  being  the  longest,  but  reaching  neither  to  the 
suture  nor  the  external  margin,  waved  and  broadest  next  the 
suture ;  the  other  marks  only  a  little  longer  than  in  P.  obscura. 
The  thorax  has  the  raised  parts  more  distinct  and  flat  on  their 
surface. 

Not  frequent. 

Phkystola*,  nov.  gen.  vel  subgen. 

The  species  on  which  I  have  founded  this  ^enus  or  sub- 
genus is  closely  allied  to  Phryneta  and  Pachystota.  M.  Chev- 
rolat  described  it  as  a  Phryneta :  but  the  fades  is  not  that  of 
Phryneta^  being  less  robust  and  more  elongate.  It  is  nearer 
the  form  of  Pachystolaj  but  more  convex  on  the  back  {Pachy- 
stola  has  the  bacK  somewhat  depressed).  The  antennae  in  both 
Phryneta  and  Pachystola  are  snort,  rarely  exceeding  the  body- 
in  length.  In  this  insect  they  are  longer  than  it,  and,  what  is 
of  more  importance,  they  have  not  the  wire-like  uniform  thick- 
ness of  Pachystola  nor  the  flatter  thickness  of  Phryneta.  They 
are,  like  the  antennae  in  Proaopocera^  rather  fine,  especially  to- 
wards the  apex,  and  each  article  defined  by  being  a  little 
thicker  at  the  apex  ;  the  first  article,  however,  is,  like  that  of 
Phryneta.  rounded  in  at  the  apex,  and  with  scarcely  any  cica- 
trice. Tne  head  is  hollowed  between  the  antennae,  and  raised 
on  each  side  at  their  base.  The  thorax  is  more  elongate  than 
them ;  and  although  it  has  elevations,  they  are  on  a  difierent 
pattern,  viz.  a  central  dorsal,  elongated  raised  space  being 
the  most  notable  point.  Abdomen  with  five  segments,  first 
and  fifth  very  broad,  intermediate  equal.  Tubercle  of  the 
sternum  smaller  than  in  most  of  the  species  of  Phryneta  and 
Pachystola.    In  other  respects  it  corresponds  with  Phryneta. 

Phrystola  coBca. 
Phryneta  c€Bca,  Chevr.  Rev.  et  Mag.  d.  Zool.  1857,  p.  76. 
Cinerea,  obscura,  nigro  signata ;  capite  lato,  antice  recte  trun- 
cato,  sulco  longitudinali  angusto;  mandibulis  oculisque 
(postice  cinereo  marginatis)  nigris ;  antennis  ^acilioribus, 
corpore  vix  longioribus,  infra  parce  pilosis,  nigricantibus ; 
thorace  cinereo,  in  medio  et  lateribus  nimcante,  antice 
recto,  basi  profonde  bisinuato,  anguste  trismcato,  in  medio 
dorso  tuberculum  oblongum  antice  trinodosum  et  longitudine 

*  Name  compounded  of  Phryneta  and  Pachystohy  in  allusion  to  its 
partaking  of  the  characters  of  both. 
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sulcatum  emittente;  spina  laterali  erecta.  valida,  acuta, 
antice  basi  tuberculata  posticeque  profunae  constricta  et 
in  latitudinem  sulcata ;  scutello  fere  semirotundato,  cinereo, 
nigroque  lateribus ;  elytris  cinereis,  thorace  multo  latiori- 
bus,  basi  sinuosis,  in  numero  parum  scabrosis  et  foveolato- 
tuberculatis,  macula  humerali  magna  trianguliformi,  ma- 
cula communi  rotundata  infra  scutellum,  yitta  obliqua  e 
margine  ad  suturam  ducta  (puncto  ocellari  griseo  signata 
pone  suturam)  notulisque  duabus  transverse  positis  ante 
apicem  nigris ;  pectore  maculis  duabus  lateralibus  albidis ; 
abdomine  lineis  tribus  obsoletis  nigris. 
Long.  10-13  lin.,  lat.  4  lin. 

Obscure  cinereous.     Thorax  with  the  middle  and  the  sides 
blackish.     Elytra  with  the  following  blackish  markings: — 

(1)  a  rounded  patch,  common  to  both,  behind  the  scutellum  ; 

(2)  a  large  triangular  humeral  patch ;  (3)  an  oblique  band,which 
starts  from  the  margin  at  the  place  where  the  posterior  thighs 
show  themselves,  and  proceeds  towards  the  suture,  which  it 
does  not  reach ;  at  the  apex  of  the  band  there  is  an  ash-coloured 
ocidiform  spot ;  (4)  lastly,  two  small  marks  (the  exterior  of 
which  is  smallest)  placed  transversely  before  the  apex.  Head 
broad,  cut  straight  m  front,  angularly  emarginate  between  the 
antennae,  narrowly  grooved.  Mandibles  and  eyes  black.  An- 
tennae blackish,  about  the  length  of  the  body.  Thorax  a  little 
longer  than  broad,  furnished  on  the  disk  with  an  oblong  tu- 
bercle, longitudinally  grooved,  and  with  three  less  prominent 
elevations  in  front.  Towards  the  side,  on  the  same  level,  is 
another  rounded  tubercle  resting  on  the  lateral  spine  (which  is 
robust,  raised,  very  sharp,  and  transversely  grooved),  and 
three  transverse  grooves,  of  which  two  are  along  the  base; 
that  in  front  does  not  exist  except  below  and  on  the  sides. 
Scutellum  ash-coloured,  black  on  the  sides.     Elytra  sinuous, 

Srojecting  and  rounded  at  the  base  and  exterior  of  the  shoul- 
er,  which  bears  a  few  large  reticulated  punctures,  denti- 
culated and  slightly  tuberculate  on  the  sides,  convex,  a  little 
narrowed  towards  the  apex,  and  each  regularly  rounded  at  the 
apex.  Legs  unarmed,  tolerably  strong  and  thick,  of  an  ob- 
scure grey,  shaded  witn  black ;  thighs  ^ooved  longitudinally 
below ;  tibiae  widened  on  the  external  side  before  the  middle ; 
tarsi  with  the  first  and  second  articles  broadly  and  shortly 
triangular,  third  broadly  bilobed ;  claws  robust,  simple.  Body 
below  of  an  obscure  ash-colour ;  breast  with  two  lateral  white 
patches.  Abdomen  with  three  obsolete  black  lines. 
Eare. 

[To  be  contiiiued.] 
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On  Europsan  Spiders.  Part  I.  Mmcw  of  ihe  European  Qermra  of 
SpiderSf  preceded  by  some  Observations  on  their  Zoohaical  Nowtn- 
datwre.  By  T.  Thobxll,  Ph.D.;  Jumor  ProfesBor  of  Zoology  in 
the  University  of  Upsala.    4to.    Upwla,  1869-1870. 

A  exNiRAL  work  on  any  order  of  the  claM  Aradmida  is  of  sndi  rare 
oocorrenoe  that  the  mere  appearanoe  of  auoh  a  one  aa  that  which 
stands  at  the  head  of  this  notice  may  he  said  to  mark  an  epoch  in 
arachnological  literature.  Nor  is  the  value  of  the  '  Beview  of  the 
European  Genera  of  Spiders '  lessened  hy  the  unprecedented  feu^t  of 
its  heing  written  in  Eng^h  by  a  native  of  Sweden,  and  printed  and 
published  at  Upsala,  in  that  country.  In  fact  the  reader  will  not 
^  very  &r  in  tiie  perusal  of  Dr.  Thorell*s  volume  without  finding  a 
vigour  and  terseness  of  expression  which  many  English  writers 
would  do  well  to  imitate :  in  the  expression,  for  instance,  *'  we  g^ 
out  from"  (p.  4)  for  "  we  commence  with  orfrom,*^  we  have,  in  addition 
to  vigour  and  terseness,  a  preference  of  Saxon  to  a  Latin  derivative ; 
while  other  traces  of  foreign  authorship,  if  not  entirely  absent,  aie 
yet  marvellously  few  and  far  between. 

The  plan  of  the  work  before  us  (Part  I.)  seems  to  be  to  construct 
a  systematic  and  synonymic  view  or  table  of  families  and  genera  of 
European  Spiders,  taking  as  a  special  text  the  general  work  of  M. 
Simon  (Histoire  des  Arsign^)  &  eombination  with  the  restrieted 
(or,  as  Dr.  Thorell  aptly  terms  them,  "faunistie ")  works  of  M. 
Westring  ('Araneas  SueciesB,'  Gottesburg,  1861)  and  Mr.  Blackwall 
('  A  History  of  the  Spiders  of  Great  Britain  and  Ireland,'  London, 
1861-64).  After  some  lengthened  obeervationf  on  nomenclature 
and  the  rules  respecting  priority  (in  which  Dr.  Thorell  mainly  agrees 
with  the  canons  laid  down  by  a  committee  appointed  by  the  British 
Association  to  consider  the  subject,  and  whose  report  is  published  in 
Ann.  &  Mag.  Nat.  Hist.  ser.  1.  vol.  xi.  p.  259  et  seq.),  the  plan  of 
his  work  is  further  detailed  (pp.  14-19) ;  and  to  this  succeeds  a  short 
general  account  of  the  three  works  above  mentioned,  which  are  used 
as  the  basis  of  the  author^s  systematic  view.  The  short  accounts 
of  these  works  contain  some  good,  though  sharp,  criticisms ;  these 
are  lavished  freely  (and  not  undeservedly)  upon  both  Mr.  Blackwall's 
and  M.  Simon's  works.  The  latter  would  certainly  appear  to  be 
peculiarly  open  to  adverse  criticism,  while,  with  regard  to  the  former, 
Jh,  Thorell  does  not  make  due  aUowanoe  for  what  periiaps  he  was 
ignorant  of,  the  unusual  hindrances  and  difficulties  under  which 
Mr.  Blackwall  laboured  in  his  study  of  the  Araneidea  and  the  pro- 
duction of  his  work  on  BritLsh  and  Irish  Spiders. 

Dr.  Thorell  divides  the  order  Aranesd  (which  comprises  the  tnu 
Spiders  as  distinguished  from  the  Phalangidea  or  Harvest-men,  the 
Acaridea  or  mites,  the  Scorpionidea  and  their  allies)  into  seven  sub- 
orders :  these,  in  number,  name,  and  contents,  correspond  almost 
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«nu>tly  to  the  ^^famUiss  "  of  LatreiUe**  Th^y  wr«  agioA  subdivided 
into  twenty-two  ''  familiw/'  a9  follows  ;««-<- 

Order  Abanbjs. 

Suboider  I.  OrbUelaruM, 
Fam.  1.  Epeiroidfld. 

Suborder  n.  EetUslaria. 

Fam.  2.  TheridioidaB.  Earn.  4.  Enyoido. 

Earn.  3.  ScytodoidsB. 

Suborder  ni,  Tvhitelarta, 

Fam.  5.  UrooteeidsB.  Fam.  9.  Drassoidie. 

Fam.  6.  Omanoidas.  Fam.  10.  Dysderoidas. 

Fam.  7.  Hersilioids.  Fam.  11.  Filistatoids. 
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the  European  genera  (120  in  number)  are  distributed  among  the 
sixteen  families  in  the  following  proportions : — 


Fam 

.  Epeiroidse, 

10  genera. 

Fam.  DysderoidaB,       7  genera. 

fy 

Theridioidffi, 

19      „ 

„     Filistatoidae,       1      „ 

9f 

Scytodoidae, 

4      „ 

„    Theraphosoidffi,  6      „ 

fy 

EnyoidsB, 

2      „ 

„    Thomisoidffi,     14      „ 

ff 

Urocteoid©, 

2      „ 

„    Lycosoidae,         7*    „ 

» 

HersilioidsB, 

1      n 

yy    Oxyopoidffi,        2      ,, 

fy 

AgalenoidsB, 

16      „ 

,y    Ereeoidse,           2      „ 

fy 

DrassoidsOy 

13      „ 

„    AttoidaB,           13      „ 

Although  nominally  only  treating  of  European  Spiders,  Dr.  Thorell 
offers  many  excellent  remarks  upon  extra-European  and  exotic 
genera  and  species.  Among  these  remarks,  however,  are  some 
which  the  author  would  probably  see  good  reason  to  modify  con- 
siderably with  further  information  before  him — for  instance,  p.  44, 
where  a  new  famUj,  Omanoidae,  as  distinct  firom  Urocteoidae,  is  con- 
structed on  a  hasty  conclusion  that  the  (Ecohius  navus  of  BlackwaU 
does,  not  belong  (see  pp.  113, 114)  to  the  genus  (Ecohius  (Lucas),  to 
which,  however,  it  undoubtedly  does  belong.  Again,  including  in 
the  family  Epeiroidae  "  all  those "  spiders  "  that  spin  regular  so- 
called  geometrical  webs,"  Dr.  Thorell  was  necessarily  imacquainted 
with  an  undoubted  Epeirid  (a  native  of  New  Zealand,  and  yet  un- 
described)  observed  and  beautifully  figured  by  Dr.  Llewelyn  Powell, 
belonging  to  the  genus  Aixuhnura  (Vinson)  :  this  spider  spins  only 
a  few  irregular  threads  crossing  each  other  on  various  planes,  among 
twigs  or  small  branches  and  stems  of  herbaceous  plants,  very  similarly 
to  some  spiders  of  the  genus  Theridion,  fam.  Tlieridioides.  Again, 
p.  65,  where  an  unvarying  character  of  the  Laterigradae  is  stated  to 
be  the  absence  of  "  atcessory  daws  together  with  the  (three)  ordinary 
genuine  claws  at  the  end  of  the  tarsi ;"  Dr.  Thorell  was  evidently 
unaware  that  the  genus  Arcys,  which  he  considers  one  of  the  Lateri- 
gradsd,  has  these  accessory  claws.  Of  course,  if  Dr.  Thorell  had 
been  aware  of  this,  it  might  have  been  a  reason  with  him  for  sepa- 
rating^rcy«  from  the  LaterigradaB  and  uniting  it  with  the  Orbitelariae, 
with  some  genera  of  which  the  position  of  the  eyes  closely  unites  it. 
There  is  no  doubt  that  these  two  suborders  (OrbitelariaB  and  Lateri- 
gradae)  border  very  closely  upon  each  other,  though,  in  the  absence 
of  any  knowledge  of  the  habits  of  Arcys,  or  of  any  special  functions 
connected  with  the  accessory  daws,  it  would  seem  to  be  premature 
to  separate  it,  on  account  of  these  daws,  from  a  group  with  which 
it  has  certainly  very  strong  structural  features  in  common. 

Again  (p.  79),  the  distinguishing  character  of  all  the  Thomisoidae 
is  stated  to  be  the  possession  of  but  two  terminal  tarsal  claws, 
whereas  Arcys  has  three^  and  TJdaosoma  (Cambr.)  also  three,  though 
in  the  description  of  this  last  genus  (Linn.  Joum.  vol.  x,  p.  273)  the 
number  of  its  tarsal  claws  is  by  an  accidental  error  given  as  two ;  but 
this  opens  up  again  the  question,  referred  to  above,  as  to  Arcys  (and 

*  Oi;  including  a  doubtful  European  genus,  8. 
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also  TTdaosoma)  being  an  Epeirid  or  Laterigrade.  At  page  43,  the 
nearness  of  the  genus  Otiothops  (Macleay)  to  Palpimanus  (Dafour) 
is  remarked  upon ;  but,  on  account  of  the  former's  possessing  an 
abnormal  number  of  joints  in  the  legs  of  the  first  pair,  and  the  ab- 
sence (as  stated  by  Macleay,  but  probably  erroneously)  of  claws  at 
the  end  of  the  tarsi  of  that  pair,  Dr.  Thorell  has  setup  a  wevr  family 
for  it  (Otiothopoidse).  This  would  hardly  seem  tenable  on  these 
grounds :  an  abnormal  number  of  joints  would  be  by  itself  at  best 
but  a  generic  character,  and,  in  another  instance  (gen.  Hersiliola), 
Thorell  has  given  this  peculiarity  just  that  weight ;  and  as  regards 
the  absence  of  tarsal  claws  on  the  tarsi  of  the  first  pair  of  legs,  these 
are  exceedingly  difficult  to  be  seen  in  Palpimantis,  so  much  so  that 
(as  Dr.  Thorell  remarks,  p.  202)  so  good  a  naturalist  as  Dufour, 
who  established  the  genus,  repeatedly  stated  that  it  differed  '*  from 
all  known  spiders  by  having  no  claws  on  the  first  pair  of  legs,^ 
whereas  closer  observation  has  revealed,  Dr.  Thorell  says,  no  less 
than  three^  exceedingly  minut«,  '<  quite  concealed  by  the  hairs  at  the 
extremity  of  the  tarsus,"  and  only  to  ''be  clearly  seen  with  a  good 
microscope."     It  does  not,  therefore,  seem  particularly  captious  to 
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book,  bat  has  snooeeded  in  makiiig  even  tiie  ennmeratioii  of  spMr- 
rnens  lend  its  aid  to  the  elucidation  of  the  facts  and  theories  he 
brings  to  oar  notice. 

*  Flint  Chips '  is  primarily  a  earefolly  arranged  Catalogue  of  the 
Blackmore  Museam  at  Salisbury ;  but  it  is  something  more  than 
this,  for  the  author  has  appended  to  each  subdivision  of  the  sectioof 
that  comprise  the  collection  a  carefully  written  digest  of  all  the 
various  subjects  connected  with  their  actual  and  assumed  history. 
Thus  the  *<  Drift-series/'  comprising  the  mammalian  remains  from  the 
Brick-earth  and  other  superficial  deposits,  as  well  as  those  obtained 
from  the  *'  Bone-caves  "  and  Peat  or  various  parts  of  Europe,  is  pre- 
faced by  a  description  of  the  habits  and  characteristics  of  the  mam- 
mals whose  relics  fill  the  museum-oases  referred  to  at  the  end  of  the 
chapter. 

The  enumeration  of  the  prehistoric  remains  from  the  Lake-dwel- 
lings of  Switzerland  and  elsewhere  is  furnished  with  a  description 
not  merely  of  the  looale  and  the  circumstances  under  which  the  di»- 
coveries  were  made,  but  also  with  a  careful  account  of  the  actual 
position  of  each  series  of  articles  in  the  *'  Eelic-bed,"  and  their  proba- 
ble uses  and  manufacture.  But  it  is  regarding  the  relics  of  the  "  Stone 
Age,"  in  which  the  Kackmore  Museum  is  especially  rich,  that  the 
author  has  been  most  prolific  of  information,  and  has  brought  pro- 
minently forward  the  great  lesson  to  be  learnt  by  the  study  of  tnese 
traces  of  human  life  and  human  labour  (the  lesson  of  the  gradual 
development  and  progress  of  our  race),  which  day  by  day  are  be- 
coming more  closely  examined  and  appreciated,  as  furnishing  those 
links  in  the  history  of  the  world  with  which  the  ages  before  historic 
times  have  otherwise  failed  to  frimish  us. 

The  "  Palaeolithic  "  period  of  the  "  Stone  Age,"  that  in  which  the 
implements  were  produced  by  primary  fracture  of  the  rock-masses, 
and  a  frirther  completion  into  certam  definite  forms  by  chipping, 
dates  far  back  into  the  prehistoric  era ;  and  the  types,  few  in  num- 
ber, comprise,  simply,  scrapers,  arrow-heads,  and  rough  shoe- 
shaped  adzes,  which,  though  carefully  finished  by  chipping,  are  still 
mere  rude  and  barbarous  efforts  to  supply  the  want  of  weapons  and 
cutting-implements.  The  drift  of  England,  the  surface-gravels  of 
India,  the  caves  of  France,  have  all  furnished  fragments  of  flint, 
quartzite,  and  other  minerals  capable  of  being  split  by  percussive 
blows ;  and  the  caves  of  the  Dordogne  valley  and  other  places  have 
supplied,  in  addition,  bones,  horns,  and  teeth  of  animals,  rudely 
worked,  which  are  coeval  with  those  early  traces  of  human  art,  as 
well  as  with  the  mammoth,  the  reindeer,  and  the  cave-bear.  The 
probable  method  of  "  hafting "  these  implements,  and  the  uses  fbr 
which  they  may  have  been  designed,  are  referred  to  under  this  branch 
of  the  subject ;  and  admirable  parallels  are  drawn  between  these 
theories  and  the  known  customs  of  existing  savage  nations.  It  is 
in  this  section  of  the  subject  that  the  book  is  especially  valuable. 
In  describing  the  Ammoan  relics,  the  use  of  fragments  of  obsidian 
by  the  lower  classes  instead  of  Imives,  even  at  the  preoent  day,  fo 
pointed  out;  and  carefully  collated  extracts  from  various  aal^(»« 
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Aescribmg  the  methods  now  in  use  by  the  aboriginal  tribes  to  pro- 
dnoe  implements  of  stone  of  the  same  typical  character  as  those  of 
the  Pal8e<dithic  period  furnish  most  valuable  bases  for  conjecture, 
not  only  as  to  the  use,  but  as  to  the  actual  truth  of  the  theories 
advanced  regarding  the  intention  and  formation,  of  the  prehistoric 
fdics. 

Proceeding  ftirther  with  the  subject,  we  find  the  remains  of  the 
^  Neolithic  "  period,  or  that  in  which  the  implements  have  assumed 
both  a  higher  artistic  type  and  greater  perfection  of  finish,  largely 
represented  in  this  account  of  the  Blackmore  Museum.  Axes  per- 
fect in  form  and  workmanship,  and  composed  of  the  hardest  mate- 
rials, seem  to  have  oflfered  no  resistance  to  the  stubborn  perseverance 
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these  have  been  radely  carved  to  represent  birds  and  beasts,  and 
in  some  cases  human  heads.  In  the  yerj  minnte  description  of 
these  remains,  which  is  moreover  supplemented  by  good  woodcut 
illustrations,  he  seems,  in  our  opinion,  to  have  fidlen  into  the  very 
common  error  (more  especially  common  with  archseologists)  of  dis- 
coyering  a  hidden  meaning,  which,  from  their  very  inartistic  style  of 
execution,  we  should  have  hardly  imagined  the  pipe-makers  capable  of 
embodying.  For  example,  the  zigzag  markings  on  a  figure  assumed 
to  be  that  of  a  swallow  are  suggested  to  be  indicative  of  tiie  lightning- 
like swiftness  of  the  bird.  It  is  equally  possible  they  were  crude 
efibrts  to  represent  feathering  on  the  very  intractable  material  of 
which  this  bowl  is  composed,  the  skill  and  tools  of  the  workman 
being  incapable  of  a  more  delicate  rendering  of  nature.  Again,  the 
dravrings  of  some  very  rude  efforts  at  delineating  the  human  face 
furnish  an  opportunity  for  calling  attention  to  such  details  as  that 
« the  mouth  is  compressed,  the  brows  contracted,  giving  the  coun- 
tenance an  aspect  of  severity."  We  are  far  from  denying  that  such 
may  be  the  case;   but  it  may  be  equally  true  that  the  task  of 

carving  a  fiill  and  delicate  mouth  in  *<  a  compact  black  stone of 

greater  hardness  "  would  be,  with  indifferent  tools,  a  matter  of  dif- 
ficulty :  and  we  think  that  the  author,  perhaps  not  unnaturally,  in 
his  desire  to  furnish  material  for  conjecture  and  research,  has  gone 
out  of  his  way  to  discover  forms  and  aesthetic  ideas  of  high  art  tiiat, 
as  we  before  remarked,  never  crossed  the  probably  somewhat  un- 
imaginative brains  of  these  ancient  races.  The  early  sketches  of  a 
child,  the  first  rude  mouldings  of  a  sculptor,  rarely  go  beyond  por- 
traying very  feebly  the  external  appearance  of  the  original ;  the 
ideas  that  make  the  picture  something  more  than  a  mere  piece  of 
colouring,  the  sculptured  form  something  more  than  a  mere  marble 
image,  belong  to  a  cultivation  and  intellectual  elevation  which  of 
themselves  lead  to  a  truer  appreciation  of  the  first  principles  of  art, 
the  beauty  of  truthfulness  of  form.  We  fail  to  see  that  the  Ohio 
relics  ftilfil  this  primary  requirement ;  and  therefore  we  cannot  agree 
with  Mr.  Stevens's  ingenious  efforts  to  discover  in  these  humble 
imitations  of  life  more  than  the  fSact  that  the  inhabitants  of  these 
ancient  cities  were  certainly  great  smokers,  and  equally  great  as 
indifferent  carvers. 

It  is  indeed  un  wise  to  bind  ourselves  to  limited  views  of  types  of  form, 
whether  of  flint-chips  or  carved  figures.  We  must  remember  that 
similar  circumstances  lead  to  similar  results,  and  the  siliceous  rocks 
(jasper,  agate,  quartz,  flint,  and  quartzite)  Will  break  under  given 
blows  with  a  similar  fracture,  and  that  an  uncultivated  genius  will 
produce  forms  generally  mare  or  less  of  the  same  character,  with 
certain  accidental  and  individual  characteristics. 

Space  fails  us  to  do  more  than  refer  to  the  description  of  the  other 
American  relics,  full  as  it  is  of  facts  and  numberless  details  of  savage 
life  bearing  immediately  on  the  subject ;  but,  as  an  evidence  of  the 
completeness  of  the  book,  we  may  mention  that  even  the  question 
of  the  manufacture  of  modem  flint  implements  (gun-flints,  as  well 
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«8  fbrgeries  of  more  ancient  relies)  has  not  been  forgotten;  and  a 
paper  written  by  Mr.  Wyatt  on  the  latter  rabject  has  been  far- 
nished.  It  is  satLsfiu^tory  to  £nd,  with  reference  to  these  most 
interesting  relics,  that  '4t  is  a  curious  fact  that  the  climax  of  high 
art  in  flint-work  was  attained  at  a  period  generally  described  as 
barbarous,  then  was  lost  as  civilization  advanced,  and  now  the 
modus  operandi  seems  altogether  irrecoverable.  The  fine  work 
altogether  defies  imitation  by  the  highly  civilized  and  ingenious.'' 

'  Elint  Chips/  as  we  have  seen,  is  not  merely  a  descriptive  cata- 
logue ;  it  is  the  briefly  told  history  of  the  early  human  race,  illus- 
txated  by  the  best  of  all  examples,  a  careful  detail  of  the  objects 
described  by  a  writer  endowed  with  great  descriptive  powers  and 
performing  an  evidently  congenial  task.  In  one  thing  only  is  the 
title  of  the  book  deceptive :  it  does  not  convey  an  idea  of  the  mass 
of  practical  information,  coupled  with  a  very  complete  arrangement 
of  the  varied  details  of  life  in  prehistoric  times,  as  far  as  we  can 
judge  of  them,  for  which  Mr.  Stevens's  valuable  work  is  especially 
noteworthy. 


The  Natural  History  of  Commerce.  With  a  copious  List  of  Commer- 
cial Termsy  and  their  Synonyms  in  several  Languages.  By  John 
Yeats,  LL.D.  12mo.  London:  Cassell,  Fetter,  and  Galpin^ 
1870. 

Dr.  Yeats  tells  us  in  his  preface  that  he  was  led  to  the  produc- 
tion of  this  little  book  by  the  desire  to  place  within  the  reach  of  the 
English  student  the  means  of  obtaining  some  definite  knowledge  of 
the  nature  and  origin  of  those  raw  p  oducts  which  constitute  the 
principal  objects  of  commerce.  Abroad,  especially  in  Germany  and 
Holland,  he  found  that  instruction  in  such  matters  was  common ; 
so  that  young  men  entering  upon  mercantile  life  were  in  a  position 
to  look  at  commerce  from  a  far  higher  point  of  view  than  that  of  its 
apparent  object — mere  money-making.  It  seemed  to  Dr.  Yeats  that 
the  members  of  the  greatest  commercial  nation  in  the  world  ought 
also  to  have  the  opportunity  of  acquiring  an  intelligent  knowledge 
of  the  general  objects  and  efifccts  of  commerce ;  and  with  a  view  to 
the  attainment  or  so  desirable  a  consummation,  he  has  prepared  the 
excellent  manual  which  we  have  now  before  us. 

Works  of  this  description  may  also  have  an  efifect  altogether  be- 
side that  which  is  their  direct  and  ostensible  purpose.  Attracting 
the  attention  of  those  who  would  probably  never  sit  down  to  read  a 
professedly  scientific  work,  by  ofl'ering  them  certain  practical  infor- 
mation on  po'nts  in  which  they  are  interested,  they  wiU  familiarize 
the  minds  of  such  readers  as  these  with  certain  general  scientific 
facts,  and  in  many  cases  doubtless  lead  to  a  desire  for  further  infor- 
mation upon  particular  points,  and  thus  serve  as  an  inducement  to 
the  study  of  science  on  the  part  of  those  who  would  never  have  taken 
it  up  but  in  some  such  indirect  fashion. 

On  the  whole,  as  far  as  we  can  see.  Dr.  Yeats  has  executed  his 
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task  in  a  mMt  msrML  end  ptthwtakmg  Mkioii>  Md  wi^  p«at  mo- 
oeM.  Hk  ol9#oi  b«iBg  to  give  «  really  MientiAe  yiew  of  tne  sabjeet 
to  fail  nadars,  he  eoiamenaes  idth  a  general  sketch  of  Hie  facfca  of 
j^iydcal  geography  as  bearing  «ipOB  the  natural  and  eoMfttted  pro- 
dnctions  «f  dilwent  oormtriea,  indicating  the  efibcta  of  climate  and 
other  natural  oameB  upon  the  nature  of  these  productions,  and 
hrieiy  notLcing  the  ohief  forms  of  produce  which  commerce  deriTea 
from  aaoh  oonntiy.  The  second  part  is  devoted  to  the  commercial 
products  ai  die  vegetable  kingdom,  tite  third  to  thoee  derived  from 
the  animal  kingd<Mn ;  and  the  fourth  treats  €i  mineral  products. 
Under  each  of  these  heads  the  subjects  are  arranged  in  accordance 
with  the  uses  to  which  they  are  put ;  and  in  each  case  the  sources 
of  the  different  commercial  substances  are  indicated,  and  their  com- 
anereial  statistics  are  given,  generally,  as  far  as  this  country  is  con* 
oemed,  up  to  the  year  1867.  As  a  general  rule,  these  articles  are 
very  accurate ;  but  here  and  there,  as  perhaps  was  unavoidable  in  a 
fint  attempt  like  this,  small  errors  have  crept  in.  Thus,  for  example, 
under  the  head  of  **  ftirs,"  we  are  told  that  ^irs  are  obtained  from  all 
the  orders  of  Mammalia  except  the  Bimana  and  Cetacea.  Apart 
from  the  fact  that  all  the  skins  enumerated  by  the  author  are  not 
fdn  in  the  true  sense  of  the  term,  the  Pachyderms  certainly  famish 
us  with  nothing  that  can  be  denominated  a  fur :  an  elephant-muff 
or  a  rhinoceroa-tippet  would  be  rather  a  striking  novelty.  Again, 
under  the  same  head,  there  is  an  important  omission:  the  only 
seals  noticed  are  the  northern  species,  and  the  true  fur-seals  are 
entirely  unnoticed.  The  account  <^  the  natural  history  of  the  hive- 
bee  IB  not  quite  what  it  should  be,  and  might  be  considerably  im- 
proved without  adding  to  the  space  it  occupies ;  and  the  description 
of  the  conmeroial  p^uots  <tf  the  lae-inseet  is  confused,  and  does 
9ot  clearly  indicate  that  the  dye  is  the  produce  of  the  inseet  itself 
whilst  the  shell-lac  is  an  exudation  from  the  tree. 

Apart  from  the  few  inaccuracies  above  alluded  to  (the  most  im- 
poitaat  one  that  we  have  noticed  being  the  omission  of  the  frir- 
■eala),  Br.  Yeatt'a  Uttie  manual  is  deserving  of  great  {Mulse ;  and  we 
hope  that  it  may  meet  with  a  success  which  will  speedOy  enaUe 
him  to  supply  its  few  de6cienoies  in  a  second  edition. 

The  vDcahnlary  given  in  the  appendix  indudee  the  equivalents  of 
the  names  of  the  chief  raw  products  and  of  the  plants  and  animak 
prodttoing  them,  in  neariy  ell  the  European  and  in  some  oriental 
languages;  it  mtcy  prove  useftd  to  others  besides  these  for  whose 
apeeial  behoof  this  book  wu  written. 

We  should  add  that  this  m  the  first  of  a  series  of  three  works  on. 
the  same  subject,  of  which  one  will  be  devoted  te  the  industrial  and 
polilacal  hirtory  of  eommeroe,  and  the  etc^d  to  theteehmoalhistoiy 
of  ihs  sane  subject. 
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On^  AaUrte  ezcuzreiu  and  A.  roodetU, 

A  Hk^  BiiBdrs  of  the  Annals  and  Magazine  of  Natural  ^gtar^. 

Gbittlehsk, — In  the  paper  upon  the  Mediterranean  MoUusca^  by 
Mr.  Jeffirep,  published  in  your  Magazine  for  July  of  the  present 
year,  reference  is  made  to  a  few  species  belon^ng  to  the  Crag, 
which  up  to  the  present  time  have  been  considered  extinct,  but 
which  are  there  inserted  as  still  liying. 

I  wish  particularly  to  notice  one  of  these  now,  as  my  Supplement 
to  the  Graff  MoUnsca  (in  preparation)  cannot  be  made  to  appear 
before  the  PalflBontographieal  Society's  volume  for  next  year.  The 
one  I  specially  refer  to  is  called  AstarU  modeeta  of  H.  Adams  (Proo. 
ZooL  Soc.  1869,  pi.  19.  f.  14) ;  and  it  is  there  said  to  be  ''  alHed  le 
Astarte  exmrrens  of  Searles  Wood,  and  possibly  the  same  spedev." 
The  recent  shell  has  been  placed  by  Mr.  H.  Adams  aa  GmiMlki  of 
C.  B.  Adams.  I  hare  written  to  Mr.  H.  Adams  for  his  opinion,  and 
sent  to  him  some  Crag  specimens  of  Astarte  tooewftmB  for  compari- 
son. In  reply  he  tells  me  that  he  considers  the  reeent  and  fossH 
shells  to  be  quite  distinct.  I  hare  also  applied  to  Mr.  M*AndreWy 
who  possesses  the  recent  shell  in  question,  which  he  obtained  in  the 
Bay  of  Tunis ;  and  he  has  obligingly  sent  to  me  his  specimens  for 
examination. 

I  have  now  no  hesitation  in  sajring  that  the  reeent  shell  (moe^Mto) 
is  not  only  spedfioally  distinct  from  the  Crag  one,  but  that  it  does 
not  belong  to  the  same  genus.  My  Crag  shell  has  an  extemalL  Hga- 
ment>  and  the  ridges  upon  the  exterior  are  not  conoentric,  but 
oblique,  running  out  at  the  margin  fh>m  each  side  in  a  enrving 
direction ;  while  the  so-called  Astarte  modesta  has  an  internal  liga- 
ment and  concentric  ridges  (t.  e,  ridges  parallel  to  the  margin),  and 
belongs  to  the  triangular  section  of  Orassatdla  of  which  C.  B.  Adams 
has  made  the  genus  OatUdia. 

I  remain,  Gentlemen,  yours,  &c., 

Brentwood,  Oct  187a  Sbables  V.  Wood. 

Helix  personata,  Lamarck, 

The  tale  of  British  land  and  froehwater  shells  is  not  3ret  told. 

A  dead  specimen  of  Helia  personata  has  been  found  by  Mr.  8.  A« 
Stewart, of  Glasgow,  at  Newcastle,  in  oo.  Down;  and  it  is  now,  through 
his  kindness,  in  my  possession.  Last  year  I  examined  Mr.  Stewart's 
collection  of  fossil  shells  from  the  Post-Tertiary  beds  at  Belfkst  and 
in  that  neighbourhood ;  and  I  have  since  received  several  ocnnmuni- 
cations  ttom  him  on  the  same  subject  Judging  from  his  accuracy 
in  these  matters,  I  have  every  reason  to  believe  that  H.  permnata  is 
a  native  of  Ireland,  and  that  his  specimen  was  not  accidentally  intro- 
duced, as  was  the  specimen  of  H,  aperta  into  the  Channel  Ides. 

H.per$onata  inhabits  North  and  Sonth  Germany,  the  Catakmkii 
Pyrenees,  the  south-east  of  Eranoey  Savoy,  Switzerland^  Lombardy, 
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and  Dalmatia.  I  found  it  under  Btones  and  among  herbage  in  the 
yalley  of  St  Nicholas,  on  the  way  to  Zerraatt.  This  spedea  belongs 
to  the  section  er  subgenus  Triodopsit  of  Rafinesque,  Isoganostoma  of 
Fitzingeri  Oonottama  of  Held,  and  Anchistoma  of  H.  &  A.  Adams. 

J*  GwTH  Jbffrbtb. 


NoUee  of  the  FcUanaka  ofMadaguuear  (Eupleree  Goudotii  ?). 
By  Dr.  J.  E.  Gbat,  F.R.8.  &c 

The  British  Museum  has  lately  reoeiyed  from  Madagascar  an 
animal  under  the  name  Falanaka,  which  is  new  to  our  oollecticni. 
It  is  most  likely  the  ''Falanouo"  of  Flaoourt,  described  firom  a 
young  specimen,  about  16  inches  long,  which  M.  Gk>udot  obtained 
in  Tamataye  and  gaye  to  the  Museum  of  Paris,  and  which  M. 
Doy^re  described  in  the '  Annales  des  Sciences  Naturelles'  under 
the  name  of  Eupleres  Goudotii  (yd.  iy.  p.  281,  tab.  yiii.). 

It  agrees  with  the  description  in  most  particulars,  except  that  it 
has  no  indication  of  a  black  streak  across  the  shoulders.  But  I 
suppose  that,  as  the  animal  was  figured  from  a  specimen  in  spirit, 
the  band  was  produced  by  the  slan  being  folded  there  so  that  the 
dark  tips  of  the  hairs  were  all  clustered  together  in  this  part,  as  is 
often  the  case.  The  young  skull  of  this  animal  is  described  and 
figured  in  the  same  paper,  and  also  in  Blainyille's  'Ost^ogr.'  Viverra, 
tab.  yiii.,  z.,  A  zii. 

The  adult  animal  may  be  thus  described : — ^Head  elongate,  nose 
yery  much  produced,  elongate,  conical,  acute,  rounded  below,  with 
a  yery  narrow  central  nick  beneath  the  nostrils ;  whiskers  slender, 
moderately  long ;  muule  bald,  cartilaginous ;  nostrils  open  on  the 
side ;  lower  jaw  narrow  in  front ;  ears  rounded,  hairy  on  the  outside ; 
body  elongate,  rather  slender,  closely  coyered  with  hair ;  fur  oliye, 
minutely  punctulated  with  yellow ;  the  hairs  dark  at  the  ends,  with 
two  or  three  yery  narrow  yellow  bands;  cheeks,  temples,  chin, 
throat,  belly,  and  inner  side  of  limbs  pale  brownish  white ;  under- 
side of  the  base  of  the  tail  rather  paler  than  the  upperside ;  legs 
moderate,  of  equal  length ;  soles  of  the  feet  with  six  pads,  one  cen- 
tral ;  toes  5 . 5,  united  in  the  skin  to  the  daws ;  claws  of  four 
front  toes  elongated,  arched,  compressed,  that  of  the  inner  toe 
shorter ;  claws  of  the  hind  feet  short,  that  of  the  inner  toe  abortiye ; 
the  hinder  side  of  the  tarsus  broad,  rather  concaye,  hairy ;  the  tail 
(not  quite  complete)  is  rather  shorter  than  the  body,  cylindrical, 
truncate,  coyered  with  abundance  of  hair,  which  is  rather  longer 
than  that  on  the  back. 

Length  of  body  22  inches,  of  tail  10|  inches. 

M.  Doy^re  regards  the  EupUres  as  forming  a  distinct  family, 
called  the  EuplerienSy  of  the  Digitigrade  Insectiyora.  BlainyiUe 
referred  it,  in  his  last  woris,  to  the  genus  Viverra.  I  think  that 
the  right  place  b  probably  in  the  tribe  Orossarchina  of  the  family 
BhinogalidcB,  where  I  placed  the  genus  in  the  Cat.  of  Camiyorous 
Mammalia  in  the  British  Museum,  p.  176. 
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On  some  new  and  liti^knawn  MynapoiA  from  Ike  Simthem 
AUeffhaniee,    By  £.  D.  Cops. 

PsiASEBPESy  Cape, 

Head  concealed  to  the  bases  of  the  anteonsB  by  the  shield-lika 
expansion  of  the  sontam  of  the  first  annulns.  Ocelli  two»  beneath 
the  margin  of  the  same,  and  at  the  apxMroximated  bases  of  the  an- 
tennae ;  the  latter  large,  stent,  hairy,  six-jointed.  Annuli  without 
lateral  processes,  each  with  two  pores,  forming  two  rows  on  each 
side  of  ihe  body. 

Fetaserpes  roealhus,  Cope. 

The  segments  of  the  body  are  flattened  below,  and  gently  convex 
aboYC ;  their  lateral  expansion  is  a  little  greater  than  the  length  of 


Digitized  by 


Google 


426  MisceUaneoua. 

slope  of  the  Cumberland  Mountains,  in  the  northern  part  of  East 
Tennessee.  I  found  them  under  masses  of  chestnut-bark  in  two 
places,  in  small  families  of  some  size,  with  Polydesmtu.  They  have 
the  motions  of  PolydesnU  -,  i,  e.  thej  progress  slowly,  and  roll  them- 
selves up  when  captured. 

This  form  is  near  Wood's  Oetoglma,  of  which  one  species  (0. 
Hvirgata)  was  -found  in  Northern  Georgia.  It  differs  genericallj  114 
the  great  extent  of  the  basilar  segment,  which  is  very  short  and 
leaves  the  head  exposed  in  Oetoglena^  and  in  the  agglomeration  of 
the  ocelli,  which  in  the  latter  are  arranged  in  two  long  series  of 
four  each. 

The  annuli  appear  to  be  completely  chitinized  on  the  median  line 
below. 

OhservdUions  <m  other  Myriopoda, 

Braehycyhs  Lecontei,  Wood,  occurs  in  Jefferson  County,  in  the 
valley  of  East  Tennesse ;  it  is  not  very  common,  and  lives  under 
bark  of  fallen  logs.  The  structure  of  its  head  is  much  like  that  of 
Andrognathus  externally ;  and  the  genus  is  probably  to  be  referred 
to  the  Andrognathidse  rather  than  to  the  Siphonophoridse.  It  differs 
from  the  former  genus  in  marked  characters,  the  confluence  of  the 
last  three  articulations  of  the  antennae  being  the  most  important. 

Camhala  annvlata.  Say  (Cope,  Proc.  Amer.  Philos.  Soc.  1869, 
p.  181),  is  one  of  the  most  abundant  of  the  Myriopoda  in  the  moun- 
tain-regions of  Tennessee  and  North  Carolina.  It  is  more  abundant 
than  Spirostrephon  lactarius,  which  it  considerably  resembles,  and 
with  which  it  is  found  under  bark,  &c. 

As  is  known,  the  Myriopoda  of  the  orders  Strongyli  and  Sugentia 
are  sluggish  in  their  motions,  and  not  furnished  with  offensive 
weapons.  They  therefore  produce  secretions  of  a  very  acrid  cha- 
racter, which  fumlBh  a  secure  defence  against  many  enemies.  The 
species  of  Spirobolus  and  Julus  discharge  a  yellowish  juice,  having 
much  the  smell  of  aqua  regia,  and  a  very  acrid  taste.  Spiro- 
strephon lactarius  exudes,  from  a  series  of  lateral  pores*,  a  fluid 
which  has  in  its  odour  a  dose  resemblance  to  creosote.  Poly- 
desmus  virginiensts  is  defended  by  a  fluid  which  has  almost  exactly 
the  smell  of  hydrocyanic  acid,  and  is  fatal  to  small  animals.  Peta- 
serpes  rosalbits  secretes  a  considerable  quantity  of  a  milky  sub- 
stance which  has  the  perfume  of  gum  camphor. 

Pseudotremia  cavemarum,  Cope,  is  found  in  some  of  the  limestone- 
caves  of  the  valley  of  Tennessee.  I  found  it  especially  abundant 
in  the  Lost-Creek  Cave  on  the  Holston  Biver,  in  Granger  County, 
near  and  on  piles  of  bat-excrement,  and  under  stones.  In  company 
with  it  were  numerous  small,  leaping,  Lepismoid  insects,  a  Pselaphid 
beetle,  a  Carabid  somewhat  like  Patrobus,  and  a  spider.  Large 
numbers  of  a  very  small  Ixodes-like  animal  covered  parts  of  the 
surface  and  cavities  of  the  body  of  a  dead  bat,  in  a  locality  distant 
from  the  mouth  of  the  cave. 

•  I  mnBt  oorroot  my  character  "no  lateral  pores"  for  Spirostrephon  (Proc. 
Amer.  Phil.  Soc.  1869,  p.  179)  to  *'  one  series  of  pores." 
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The  writer  examined  the  Lost-Creek  Cave  for  a  distance,  stated 
to  have  been  measured,  of  nearlj  two  miles  from  the  mouth ;  and  the 
statement  is  probablj  correct,  judging  by  the  time  occupied  in  pass- 
ing through  to  the  point  reached.  A  creek  of  a  considerable  size 
issues  from  the  cave ;  near  the  month  it  is  dammed ;  and  a  race 
leads  the  water  for  a  short  distance  to  a  corn-mill  on  the  banks  of 
the  Holston  Eiver.  The  water  is  crossed  by  the  path  perhaps  five 
times  before  it  fills  up  the  passage  so  as  to  prevent  further  progress. 
The  passage  is  wide,  dry,  and  with  so  few  irregularities  that  a 
public  road  might  be  readily  made  in  it  to  that  point.  I  could  not 
find  any  fishes;  just  outside  the  mouth  a  smdl  Uranidsa  is  not 
uncommon.  The  dam  within  the  cave  abounds  in  dead  los,  UnumeSf 
&c.,  said  to  be  carried  there  by  floods  of  the  Holston,  but  quite  as 
probably  the  refuse  of  the  meals  of  Indians.  Bones  of  Indians, 
turkeys,  and  game  animals  are  to  be  found  at  the  mouth  of  the 
cave,  which  is  in  a  bluff  some  fifty  feet  above  the  level  of  the  river. 
At  one  side  of  the  entrance  a  hard  limestone  deposit  contains  char- 
coal, Uniones,  and  Melanice.  The  limestone  diff  produced  abun- 
dance of  Aspienium  montanum^  PeUoM  atropurpurea,  and  a  delicate 
bipinnate  Pteria. — fVom  the  Trans.  Amer,  Eku  Soe.  May  1870, 
Communicated  by  the  Author. 

HT^^- At.  -ni 7-  rt i-'7-  -^   ji.£^ 
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Note  on  Teehido  ohilenns.    By  Dr.  J.  E.  Ghat,  F.RS. 

Looking  over  Dr.  StrancVs  '  M^moires '  on  the  geographical  dis- 
tribution of  Testudinata,  I  find  that  a  Chilian  tortoise  I  described  in 
a  former  Number  was  known  to  D^bigny  (Voyage  dans  TAm^r. 
U^r.  Kept.  6)  and  Dr.  Burmeister  (Reise  durch  die  La  Plata-Staaten, 
ii.  521) ;  but  they  regarded  it  as  the  same  as  Testudo  sulcata  of 
Miller,  from  Africa.  They  could  not  have  had  specimens  of  that 
tortoise  to  compare  it  with,  or  they  would  not  have  made  such  a 
mistake.  M.  de  Meussy  (Desc.  0^.  et  Statist,  de  la  Oonfed.  Argent, 
ii.  38)  mentions  the  same  tortoise  under  the  name  of  Testudo  mauru- 
tanica ;  but  it  has  no  similarity  to  that  species. 

Observations  on  some  Vegetable  Fossils  from  Victoria. 
By  Dr.  Fbbpifakp  ton  Mvllbb  and  B^  Bbouoh  Smtis,  F.G.S. 

Mr.  Smytii  stated  that  the  fossils,  of  which  spedmens  were  for- 
warded by  him,  were  obtimied  in  one  of  the  deep  leads  at  Haddon,  near 
Smythesdale.  No  leaves  have  been  obtained  from  the  bed,  whidi 
oonsists  of  a  greyish-blaok  clay ;  the  fruits  and  seed-Tessels  were 
obtained  about  180  feet  from  the  surfaee,  and  represent  a  flora  not 
very  dissimilar  to  that  now  characterizing  some  parts  of  Queensland. 
The  specimens  sent  mclude  the  fruits  of  a  supposed  new  genus  of 
Conifers),  described  by  Dr.  von  Miiller  under  the  name  of  Spondy- 
lostrobus.  It  is  most  nearly  allied  to  Solenostrchus,  Bowerba^ ;  but 
its  five  valves  are  not  keeled.  The  columella  forms  the  main  body 
of  the  fruit ;  and  the  seeds  are  apparently  solitary.  The  species  was 
n  amed  Spondylostrobus  Smy^ii,  The  remaining  specimens  consisted 
of.* — a  solitary  fruit  of  a  genus  of  Verbenacece ;  an  indehiscent  com- 
pressed fruit,  probably  banging  to  the  proteaceous  genus  ffelicia ; 
a  nut  nearly  allied  to  the  preceding ;  a  large,  sph^ical,  unilocular, 
d-seeded  nut  with  a  thick  pericarp,  perhaps  firom  a  Capparideons 
plant ;  a  5-valved  capsule  of  an  unknown  genus  ;  and  fruit- valves 
of  three  other  plants,  probably  belonging  to  the  Sapindacee,  and 
perhaps  allied  to  Ct^eima,  One  of  the  last  may  belong  to  the 
Mdiaceous  genus  Dysoxylon,  Dr.  MiiUer  considered  that  these 
remains  indicate  a  former  fl<H*a  analogous  to  that  of  tiie  existing 
forest-belt  of  Eastern  Australia. — Proc,  Oeol,  Soc,  June  22, 1870.^ 

TTie  Female  of  Bartletfs  Spider  Monkey  (Ateles  Bartlettii). 
By  Dr.  J.  E.  Qrjly,  F.RS.  Ac, 

The  British  Museum  has  recently  reoeiTed  a  Spder  Monkey, 
having  all  the  appearance  aad  eokuration  of  the  bpider  Monkey 
which  I  haTe  described  and  figured  (Proa  ZooL  Soc.  1867,  p.  992, 
j^h  47)  TuxdeT  Rename  of  AtdesBofilettiu  The  parts  which  are  bright 
yellow  in  the  male  which  I  described  are,  in  this  female,  white 
or  greyish  white,  the  confines  of  the  two  colours  are  not  so  di- 
stinctly marked,  and  the  spots  <m  the  forehead  and  cheek  are  mudi 
.  smaller  and  much  less  distinct.  I  have  therefore  Uttle  doubt  it  16 
the  female  of  the  above  species. 
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XLIII. — Report  an  the  Teataceoits  Molluaca  obtained  during  a 
Dredging-Excursion  in  the  Chilf  of  Suez  in  the  months  of 
February  and  March  1869.     By  Robert  M* Andrew*. 

In  the  courae  of  an  excursion  in  the  East^  accompanied  by 
my  family,  in  the  early  months  of  1868, 1  spent  a  day  at  Suez, 
where  I  was  so  much  struck  by  the  novelty  of  the  species  of 
shells  on  the  shore  of  the  Gulf,  so  totally  different  ftom  any 
I  had  seen  on  the  coasts  of  the  Mediterranean  and  Atlantic, 
that  I  resolved  to  return  the  following  year  provided  with  the 
implements  &c.  required  for  investigating  tbe  marine  fauna, 
more  especially  the  Mollusca,  of  the  district,  which  offered  so 
tempting  a  field  for  research. 

Accordingly,  in  the  month  of  January  last  year  (1869), 
having  forw^ded  dredges,  rope,  and  other  appliances  by 
merchant-steamer,  and  having  been  so  fortunate  as  to  enlist  Mr. 
Edward  Fielding  as  a  companion,  and  engaged  the  assistance 
of  M.  Susini,  an  experienced  collector  of  sheUb,  I  proceeded  by 
way  of  Marseilles  to  Alexandria.  The  interval  between  our 
arrival  and  that  of  the  apparatus  (about  a  fortnight)  was  occu- 
pied in  a  short  visit  to  Cairo,  and  in  coming  to  a  determina- 
tion, under  the  advice  of  our  friends  in  those  parts,  as  to  our 
course  of  proceeding,  of  which  we  had  previously  been  enabled 
to  form  no  definite  plan. 

I  was  lucky  in  meeting  with  a  dragoman  in  whom  I  had 
full  confidence,  having  made  his  acquaintance  the  previous 
year ;  and  I  arranged  with  him  to  supply  tents,  provisions,  and 
all  the  requirements  for  encampment  in  the  aesert,  including 
a  good  cook ;  and  at  Suez  he  brought  me  into  contact  with 
boatmen,  his  compatriots  (Maltese),  with  whom  I  made  terms 
for  the  cruise. 

*  Communicated  by  the  Author,  baying  been  read  at  the  Meeting  of 
tbe  British  Association  held  at  Liverpool;  Sept  1870. 
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We  sailed  from  Suez  on  the  10th  of  February,  our  little 
squadron  consisting  of  three  boats,  of  which  the  largest  (twelve 
tons  burthen)  carried  our  luggage  and  stores,  the  second  (five 
tons)  was  the  worker,  and  a  small  boat  was  only  used  for  em- 
barking and  disembarking  ourselves  and  efiects.  The  crew,  six 
in  number,  was  composed  of  four  Maltese,  a  Neapolitan,  and  an 
Arab,  a  native  of  Tur,  who  acted  as  pilot ;  and  I  have  great 
pleasure  in  stating  that  I  found  them  all  uniformly  obliging 
and  desirous  of  assisting  in  my  pursuits.  The  Arab  turned 
out  to  be  a  first-rate  diver,  and,  not  having  the  fear  of  sharks 
before  his  eyes,  thought  nothing  of  going  down  like  a  firog  to 
the  depth  of  tour  or  five  fathoms,  to  bring  up  any  portable 
object  that  had  attracted  our  notice  at  the  bottom. 

We  worked  slowly  down  the  Gulf,  keeping  to  the  Arabian 
side,  as  the  natives  there  were  more  to  be  trusted  than  the 
Araos  of  the  opposite  coast,  changing  our  station  about  every 
two  days,  till  in  about  three  weeks  we  reached  Tur,  which 
may  be  called  the  seaport  of  the  convent  of  Moimt  Sinai. 
Thence  we  crossed  over  to  the  Point  of  Zeite  and  the  deso- 
late islands  situated  towards  the  western  side  of  the  Straits 
of  Jubal,  so  named  from  one  of  them. 

After  working  for  a  week  among  these  islands^  where  the 
fecundity  of  the  sea  is  as  wonderful  as  the  sterility  of  the 
adjacent  land,  we  bore  away  for  Has  Mahommed,  the  extreme 
point  of  the  peninsula  of  Mount  Sinai,  dividing  the  Gulf 
of  Suez  on  the  one  side  from  that  of  Akaba  on  the  other. 
Here  terminated  our  researches  with  the  dredge,  as,  in  conse- 
quence of  our  having  got  on  more  slowly  than  we  anticipated, 
some  of  our  stores  were  becoming  exhausted,  and  our  water 
putrid — a  slight  drawback  to  what  had  been  tnily  a  pleasure- 
excursion.     The  climate  was  all  that  we  could  desire. 

We  encamped  four  days  at  Has  Mahommed  before  embark- 
ing on  our  return,  which  we  then  did  in  earnest,  and,  as  the 
prevailing  winds  are  from  the  north-west,  thought  ourselves 
fortunate  to  reach  Tur  in  a  week,  without  stoppmg  to  dredge 
by  the  way,  though  we.  of  course,  encamped  on  snore  every 
night.  Sending  tne  collections  and  spare  luggage  on  by  the 
boats,  we  proceeded  by  land,  having  engaged  a  sheik  from  the 
neighbourhood  of  Mount  Sinai,  with  twelve  camels  and  as 
many  Arabs,  to  convey  us  to  Suez,  which  we  reached  in  seven 
days,  just  fitty  days  after  our  departure  from  it 

Now  as  regards  results. 

The  total  number  of  species  of  Mollusca  I  obtained  in  the 
Gtdf  of  Suez  (not  includmg  the  Nudibranchiates,  of  which  I 

E reserved  a  few  in  spirits)  amounts  to  some  818,  of  which  619 
ave  been  identifi^  or  described,  the  remaining  199  being 
still  undetermined. 
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In  my  list  of  named  species  will  be  found  about  366  not 
previously  recorded  as  inhabiting  the  Red  Sea;  of  these, 
63;  including  3  genera,  are  new  to  science,  and  have  been 
described  by  Mr.  Henry  and  Mr.  Arthur  Adams.  Also  most 
of  the  imdetermined  species  will  probably  prove  to  be  new, 
and  all  of  them  additions  to  the  Bea-Sea  fauna. 

Prof.  Issel,  of  Genoa,  has  recently  published  a  work  upon 
the  shells  of  the  Red  Sea.  in  which  he  enumerates  640  species 
of  recent  MoUusca  as  all  that  are  recorded  from  that  district. 
His  list  includes  about  100  new  species  described  by  himself, 
some  of  which  had  been  previously  figured,  but  not  named  or 
described,  by  Savigny  in  the  *  Description  de  TEgypte.'  As 
he  has  inserted  species  upon  the  faith  of  various  autnors,  it  is 
probable  that  there  are  some  inaccuracies  in  his  catalogue,  as 
in  the  case  of  Nassa  circumcincUiy  which  appears  to  be  included 
on  the  authority  of  Reeve.  Not  only  dia  I  not  obtain  this 
species  in  the  Gulf  of  Suez,  but  I  did  find  it  in  the  Mediterra- 
nean, on  the  coast  of  Syria,  in  company  with  N.  gibbosula. 

The  extraordinary  dissimilarity  between  the  fauna  of  the 
Red  Sea  and  of  the  Mediterranean,  which  has  been  frequently 
remarked,  and  which  appears  to  be  confirmed  by  further  re- 
searches on  both  sides  of  the  isthmus  (holding  good  with  re- 
spect to  the  other  Invertebrata  and  fishes  as  well  as  the  Mol- 
lusca),  shows  that  a  barrier  between  the  seas  must  have  existed 
from  very  remote  time ;  and  this  is  not  inconsistent  with  Prof. 
Issel's  statement  that  an  examination  of  the  geological  condi- 
tions of  the  isthmus  leads  to  the  conclusion  that  the  two  seas 
were  united  during  the  Eocene  and  Miocene  periods. 

It  is  true,  as  has  been  observed  by  the  authority  I  have 
quoted,  that  some  of  the  Suez  species  appear  to  be  so  nearly 
related  to  their  representatives  in  the  Mediterranean  and 
Atlantic  that  it  is  easy  to  suppose  that  they  may  have  been 
originally  the '  same  and  that  their  distinguishing  characters 
may  have  been  acquired  during  the  series  of  ages  through 
which  they  have  ibeen  separated,  though  I  could  harmy 
admit  this  with  respect  to  ofe  the  species  quoted  by  Issel  as 
Mediterranean  equivalents.  Such  species,  however,  form  but 
a  small  percentage  of  the  whole ;  ana  I  am  not  sure  that  more 
remote  localities,  such  as  Japan  and  Australia,  do  not  frimish 
about  as  many  examples  of  relationship  to  the  European 
fauna. 

The  number  of  Suez  species  that  are  common  to  Japan,  the 
Philippine  Islands,  Australia,  the  Sandwich  Islands,  &c.  is 
worthy  of  remark,  as  showing  that  the  Mollusca  of  the  Pacific 
and  Indian  Oceans  have  a  much  wider  distribution  than  those 
of  the  Atlantic,  where  the  shores  of  America  possess  but  few 

29* 


Digitized  by 


Google 


432  Mr.  R.  M^ Andrew  on  Testaceous  MoUusca 

Bjpecies  in  common  with  the  coasts  of  Europe  and  Afirica. 
The  fact  of  a  species  having  in  several  instances  been  obtained 
from  only  two  localities  very  remote  from  each  other,  such  as 
Suez  ana  Japan,  is  to  be  attributed  to  (while  it  is  a  proof  of) 
the  very  small  amount  of  knowledge  we  possess  of  tne  fauna 
of  the  intervening  seas. 

It  is  not  to  be  supposed  that  my  present  list  is  any  near 
approach  to  a  complete  catalogue  of  the  MoUusca  of  the  Gulf 
of  Suez,  much  less  to  that  of  the  Bed  Sea,  to  which  it  forms 
but  a  small  contribution.  Up  to  the  very  last  we  never  returned 
fix)m  a  day's  work  without  naving  added  several  spjecies  to 
our  collection,  and  we  might  probably  have  long  continued  to 
do  so.  It  is  also  remarkable  in  how  many  instances  we  ob- 
tained only  one  or  two  examples  of  a  species. 

In  addition  to  the  MoUusca,  we  omitted  no  opportunity  of 
coUecting  specimens  of  other  branches  of  zoology.  The 
Echinodermata,  Crustacea,  and  Corals,  together  with  the  soft 
animals  and  a  few  fishes,  I  presented  to  me  British  Museum, 
with  a  request  that  any  spare  dupUcates  might  be  forwardea 
to  the  public  museums  of  Edinburgh  and  Liverpool.  I  have 
receiv^  no  particular  account  of  them ;  but  Dr.  Gtlnther  in- 
forms me  that  among  the  fishes  was  a  new  Hippocampus. 

The  sponges  I  sent  to  Dr.  Bowerbank,  on  the  express  con- 
dition that  he  was  to  give  me  a  report  on  them ;  but  this  I 
have  not  yet  received.  A  small  sponge  which  had  casually 
been  put  into  spirits  among  the  soft  animals  has  been  described 
by  Mj.  Carter,  and  made  the  type  of  the  new  genus  ChrayeUa. 
It  is  interesting  as  showing  some  affinity  to  the  family  of 
Corals. 

Of  Cirripedia  the  only  species  met  with  in  abundance  was 
Tetradita  porosa.  I  obtained  a  few  specimens  of  a  species  of 
Accistaj  and  a  curious  Poecilasma  attached  to  spines  of  a  (7t- 
daris.  Prof.  Lov^n  informs  me  that  it  is  closely  alUed  to  P. 
ebumea  of  Darwin,  which  was  also  found  on  the  spines  of  an 
Echinoderm  in  New  Guinea.  I  think  that  it  may  very  pos- 
sibly prove  to  be  identical. 

N.B.  In  the  foUowing  Ust  the  localities  quoted  which  are 
not  within  the  limits  of  me  Gulf  of  Suez  are  those  from  which 
the  respective  species  are  recorded  to  have  been  previously 
obtained. 

XoUnBca. 

Cbphalopoda. 

Septa  Savignyi,  Blainv.    Frequent  on  the  shore  from  Suez  to  Ras 

Mahommed. 
Lefevrei,  D'Orb.     The  same. 
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Ptbropoda. 

Hyalcea  longirostris^  Deeh.     Frequent  on  the  shore. 
quadridentata,  Lesson.    One  specimen. 

Gastebopoda. 

Murex  erasdspina,  Lam.     Frequent  in  sand  at  moderate  depth. 

Eastern  Seas. 
(CJucoreus)  anguUferus,  Lam.   Frequent  at  low  water.  Ceylon 

&c. 
( )  eorrugatus,  Sow.      Shore  to  10  fathoms;  only  young 

specimens  living.     North  Australia. 
( )  ramamsj  Lam.     Not  rare ;    shore  and  shallow  water. 

Eastern  seas. 

,  six  species,  undetermined ;  one  specimen  of  each. 

Fusus  marmoratus,  Ph.     Suez,  common  at  low  water.     Australia 

{Jtd:es). 
polygonoideSflam,    Tur  and  Jubal  Island,  abundant  at  low 

water.     Eastern  Seas. 
strigatiLSf  Ph.     Low  water ;  two  specimens. 
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DaphneUa  rissoidesy  Rve.      One  specimen ;   2-5  t,  Jubal  Island. 

Philippines. 

,  8p.     One  specimen ;  2-6  f.,  Jnbal  Island. 

Defrancia  rubida,  var.,  Hinds.     One  specimen ;  2-5  f..  Straits  of 

JnbaL    Philippines,  New  Guinea,  &c. 
tritonoideSf  Rve.     Three  specimens,  young ;  2-5  f.,  Straits  of 

JubaL    Philippines. 

mf«i,  Ph.     Four  specimens.     Straits  of  Jubal. 

polynesiensis,  Rve.     Two  specimens ;  Straits  of  JubaL     Lord 

Hood*8  Island  (Cuming), 
-,  twenty-six  species,  undetermined. 


Cythara  triticea,  Kiener.     Not  rare.     Indian  Ocean. 

turriada,  Rve.     Two  specimens.     Philippines. 

capUlaeea,  Rve.     Five  specimens.     Philippines. 

,  nine  species,  undetermined. 

Mangelia  rJiomboides,  Lam.?  (Jf.  pallida,  Rve.?).  Not  rare.  Phi- 
lippines. 

,  ten  species,  undetermined. 

Tritonium  tritonis,  Linn.  Saw  a  specimen  in  hands  of  fishermen. 
Eastern  seas. 

cBffrotum,  Rve.   One  specimen  ;  shore,  Ras  Mahommed.  China. 

(Simpulum)  ruheculumf  Linn.    Two  specimens,  Jubal  Island. 

Philippines  ^c. 

( )  pileare,  Lam.  P  One  specimen,  young ;  Tur.  Philip- 
pines &c. 

( )  aqtuUilis,  Rve.  Two  specimens,  dead ;  Ras  Mahommed. 

Philippines  &c. 

{Gutturinum)  gallinago,  Rve.     Throe  specimens,  dead;  Ras 

Mahommed.     Philippines. 

( )  trilineatum.    Two  specimens,  dead ;   Ras  Mahommed. 

Philippines. 

(Epidrotmis)  hracteatum,  Hinds.  Four  specimens,  Ras  Mahom- 
med.    Philippines  and  Marquesas. 

( )  lativaricosum,  Rve.   Three  specimens,  Ras  Mahommed. 

-^—  ( )  Sowerbii,  Rve.      One  specimen,  young ;   Jubal  Island. 

Pacific. 

(Lagena)  einguUitum,  Rve.  One  specimen,  young ;  Jubal  Is- 
land.   Philippines. 

,  two  species,  undetermined ;  Ras  Mahommed. 

JHstortio  anu$y  Linn.  Shore,  dead ;  frequent  at  Ras  Mahommed  and 
at  Jubal  Island.     Ceylon,  Philippines,  &c. 

Burm  hufoniUf  Bolten.  Shore,  dead ;  not  rare  at  Ras  Mahommed. 
Philippines. 

— —  {Lampas)  hians,  Schum.,  vars.  a&h.  Reefs,  rare.   Philippines. 

(-^-)  «#wi«,  Brod.  Shore,  dead ;  frequent  at  Ras  Mahom- 
med.    Pacific  Ocean  &c. 

■  (Apollon)  concinna,  Ph.  One  specimen  living,  one  dead ;  Ras 
Mahommed.     Red  Sea. 

( )  pusilla,  Brod.    One  specimen,  dead,  at  Ras  Mahommed. 

Mauritius,  Pacific  Islands,  Philippines. 
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Pkas  roseatuSf  var.,  Hinds.   Two  specimens ;  5  £,  sand,  Jubal  Island. 

Philippines,  Moluccas. 
Nassa  eoronula,  A.  Ad.     Frequent ;  shore  to  5  f.,  Straits  of  Jubal 

&c.     Philippines. 
nulluM,  Linn.     Not  rare  :  shore  to   5  f..  Straits  of  Jubal  &c. 
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Bapana  bulbota,  Solander.     Not  rare ;  shore,  dead.     Ea^fcem  seas. 
Bhizochilus  {CoraUiopkUd)  eosttdaris,  Blainv.      Shore,  dead;  rare. 
Philippines. 

—  ( )  galea,  Chemn.    Shore,  dead ;  rare.    Philippines. 

—  ( )  exaraiuB,  Pease.     Bare ;  shore,  Straits  of  JubaL 

( )  madreporianw,  A.  Ad.     Frequent  on  coraL    Eastern 

Seas. 

CampuJotus  {MagUus)  antiquus,  Montfort.  Common  in  old  Madre- 
pore on  the  islands.     Eastern  seas. 

Leptocanchus  Lamarckii  ?,  Desh.  In  Madrepore,  Ras  Mahommed. 
Manritios. 

Harpa  crassa.  Ph.  Not  unfrequent  on  shore  at  Bas  Mahommed  and 
Jubal  Island.    Bed  Sea. 

DactyluM  inflatuSf  Lam.  On  shore  at  Bas  Mahommed.  Persian 
Gnlf  d^}. 

AndUa  erassa.  Sow.     Sand  at  low  water ;  frequent.     Bed  Sea. 

lintolatOf  A.  Ad.     Sand  at  low  water ;  rare.     Bed  Sea. 

— —  ovaliSf  Bve.     Sand  at  low  water ;  rare.     Bed  Sea. 

striolata,  Sow.     Sand  at  low  water ;  frequent     Bed  Sea. 

Fasciolaria  Audouini.    Dead  on  shore,  Bas  Mahommed.    Bed  Sea. 

Latirus  iurritus,  Gmel.  (UneatuSj  Lam.).  Six  specimens.  Bas  Ma- 
hommed.    Philippines. 

(Flicatdla)  polygonus,  Omel.     Dead ;  rare,  Bas  Mahommed. 

Philippines. 

Vasum  comigerum,  linn.     Abundant  <m  reefs.     Moluccas  &e. 

MUra  Bovei,  Eiener.  Frequent,  dead  on  shore  at  Suez ;  one  living, 
5  f.,  sand,  Jubal  Island.     Bed  Sea. 

(Scabricola)  pretiosa,  Bre.    Six  specimens ;  sand  at  5  f.,  Jubal 

Island. 

( )pttra,  A.  Ad.  Five  speeimens ;  sand  at  5  f.,  Jubal  Island. 

Sandwich  Islands. 

( ),  sp.     Four  specimens ;  sand  at  5  f.,  Jubal  Island. 

(  Candlla)  amoma,  A.  Ad.     Chie  specimen ;  sand  at  5  f.,  Jubal 

Island. 

{Chrysame)  Antondli,  Dohm.     One  specimen. 

( )  fragra,  Quoy.     One  specimwi.    China,  Philippines, 

Lord  Hood's  I^and. 

( )  planiliraia,  Bve.     One  specimen. 

( )  Wisemani^,  Dohm.  One  specimen.  Sandwich  Islands. 

—  ( )  Pharaonis,  Issel.     One  spedmen. 

Volrimitra  ?,  sp.     One  specimen. 

Turmcula  (  Costdlaria  ?)  osiridis,  IsseL  Four  specimens,  Jubal  Island. 
Has  a  broad  brown  or  black  band. 

( )  echinata,  A.  Ad.     Three  specimens. 

( )  mueronata,  Swains.  One  specimen.   Sandwich  Islands. 

( )  pulcheUa,  Bve.  ?    One  specimen.    JBarbadoes. 

■  ( )  nodolgmta,  A.  Ad.     Two  specimens. 

( )  eleven  species,  undetermined. 

■  (PU8ia)Jidicula,  Gd.     One  specimen. 
(         )  Jiehrcea,  Lam.     One  specimen. 
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Turricvila  (Pusia)  pardalis,  Kiister.     Two  specimens. 

—  ( )  tusa,  Rve.     One  specimen.     Philippines. 

( )  glandifyrmis,  Rve.     Five  specimens. 

( ),  sp.     Two  specimens. 

Stri^ateUa.     Three  species,  undetennined. 

ColumheUaJlavida,  Sow.     Not  rare,  Tnr  and  Jubal  Island. 

pcecUa,  Sow.    Freqnent,  Tnr ;  sand,  shallow  water.     Philip- 
pines. 

spectrum,  Rve.    Moderate,  Tnr ;  sand.    Philippines. 

tringa.  Lam.     Rare,  Jubal  Island;  5.  f. 

turUnrina,  Lam.     Rare,  Jubal  Island;  6  f.    Philippines. 

,  three  species,  undetermined. 

{Nitidetla)  minima,  Gask.    Abundant  in  30-40  f.,  Straits  of 

Jubd. 

( ),  two  species,  undetermined. 

{Mitreila)  albina,  Kiener.     Rare ;  6-10  f.,  Straits  of  Jubal. 

Philippines. 

(Jiilid)  eonspersa,  Gask.     Frequent ;  5-10  f.,  Jubal  Island. 

Philippines. 

( )  hactdus,  Rve.     Rare;  6-10  f.,  Jubal  Island.     China. 

Engina  mendicaria,  Lam.     Abundant  at  low  water,  Jubal  Island. 
Philippines. 

MargineUa  pygmaa,  Issel.     Sand,  shore  to  6  f . 

Savignyi,  Issel.     Sand,  shore  to  6  f . 

suezensis,  IsseL     Sand,  shore  to  6  f . 

Erato  nana,  Duo.     One  specimen. 

Cadium  pomum,  linn.    Rare,  Ras  Mahommed.     Society  and  Philip- 
pine Islands,  &c. 

BingicuJa  acuta.  Ph.     Not  rare ;  6-10  f.,  sand. 

LameUaria,  sp.     Rare. 

Natica  aseUus,  Rve.    Not  rare ;  shore,  Ras  Mahommed.    Australia. 

marmorata,  H.  Ad.   fide  H.  Adams.    2-5  f.,  sand.     (Morch 

questions  the  species  being  identical.)     Canary  Islands  {R,  if.). 
maroceana,  Chenm.,  several  varieties.     Frequent ;   shore  to 


6  f.,  sand.     Canary  Islands,  Pacific,  <&c. 

Ruma  melanostoma^  Lam.  Not  common ;  shore,  dead,  Ras  Mahom- 
med.    Seychelle  Islands. 

-^ timias,  Chem.  Rare ;  shore,  dead,  Ras  Mahommed.  Philip- 
pines. 

Mamma  Cundngiana,  Rve.  Rare;  shore,  dead,  Ras  Mahommed. 
Philippines. 

mamilla.  Lam.     Moderate ;    shore,  dead,    Ras  Mahommed. 

Philippines. 

Natidna  Lamarckiana,  R^cL     Rare ;  shore,  dead,  Ras  Mahommed. 

Semieassis  (Casmaria)  torguata,  Rve.,  &  var.  Shore,  dead,  Ras 
Mahommed.    New  Holland. 

( )  vihex,  linn.  One  specimen ;  shore,  dead,  Ras  Mahom- 
med.    Philippines. 

Seala  Ferussacci,  Audouin.    Two  specimens. 

Jomardi,  Audouin.    Seven  specimens. 
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Seala,  seven  species,  nndetennined. 

Cirsastrema  attenuata,  Pease.     Two  speoimeiui.     Sandwich  Islands. 

Acu8  erenulata,  Lara.     Not  rare.     Moluccas  and  Pacific. 

consohrinay  Besh.     Not  rare.     Bed  Sea. 

duplicatay  Lam.    Frequent.    C^iina,  Indian  Ocean,  E.  AMca. 

maculaiay  Lam.     On  shore,  in  bad  condition.     Philippine  and 

Society  Islands,  Australia,  Moluccas,  Persian  Gulf,  &c, 

nimhosay  Hinds.     Two  specimens.     Red  Sea. 

{Ahretia)  JkUUs,  Hinds.     Two  specimens.     Australia. 

Terebra  babyloniay  Lam.  Four  specimens.  China,  Sandwidi  Islands. 

dnguliferay  Lam.     One  specimen.     Philippines,  Marquesas. 

limay  Desh.     Four  specimens.     China  seas. 

UgatOy  Hinds.    Two  specimens.     Marquesas. 

,  species  undetermined.     One  specimen. 

{Myurdla)  aMnis,  Gray.  Frequent,  Jubal  Island.  Philip- 
pines, Seychelle  Islands,  &c. 

( )  columeUariSy  Hinds.    One  specimen,  Jubal  Isl.    Tahiti. 

( )  varugata.  Gray.    Not  rare,  Jubal  Idand.   West  Africa, 

California. 

PgramideQa  gracilis,  A.  Ad.     Bare  ;  12-20  f.,  sand.     Philippines. 

earrugata,  Lam.     Moderately  rare ;  4  f.     Mauritius. 

mitralis,  A.  Ad.  Not  rare.    Four  specimens ;  4  f.    Philippines. 

suhulata,  A.  Ad.     Rare ;  10-20  f.  (rose-colour).     Philippines. 

Obeliscus  pusilluSf  A.  Ad.    Bare.     Philippines. 

suleatusj  A.  Ad.     Frequent ;  2-6  f.    Tahiti. 

Kieneri,  Issel.     Six  specimens  ;  2-5  f. 

tesseUahts,  MUll.     Not  rare ;  2-5  f.     Island  of  Masbato. 

vitreuSy  A.  Ad.     One  specimen.     Japan  (A.  Ad.), 

Sgmola  pulchella,  A.  Ad.     Bare.     Japan  (A.  Ad,). 

ciclis,  A.  Ad.     Three  specimens.     Philippines  (Cuming), 

adcidaia,  A.  Ad.     Bare.     Philippines  and  Japan  (-4.  Ad.). 

'        Ittcida,  A.  Ad.     One  specimen,  n.  sp.  (A.  Ad.). 

pupina,  A.  Ad.     Two  specimens.     Japan  (.^4.  Ad.). 

■         stSulina,  A.  Ad.     One  specimen.     Japan  (A.  Ad,). 
Orina  pingtuctda,  A.  Ad.     One  specimen,  n.  g. 
Agatha  vitrea,  A.  Ad.     One  specimen,  n.  sp. 
TurhoniUa  bifaseiatay  A.  Ad.     Bare.     China  (A.  ^c^.). 
—^  aa<ruZam,  A.  Ad.     Bare.     Philippines  (Ot<mt9i^). 
metula,  A.  Ad.     Bare.    Japan  (A,  Ad,), 

—  Candida,  A.  Ad.     Bare.     Philippines  (Guming). 

fusca,  A.  Ad.     Bare.     Philippines  (  Cuming), 

dccussata,  A.  Ad.     Bare.     China  Sea  (A.  ^^.). 

Bcitula,  A.  Ad.     One  specimen.     China  Sea  {A,  Ad.). 

modica,  A.  Ad.     One  specimen.     Japan  (A.  Ad.). 

Matnula  Mcuxmdreas.    Bare ;  n.  sp.,  Jubal  Island. 

?,  sp.,  young.     One  specimen. 

Ckrysalida,  two  species,  undetermined. 
Odostomia,  five  species,  undetermined. 
Osdlla  annulata,  A.  Ad.    Four  specimens. 
Leu4X)tina  modesta,  A.  Ad.     Three  spedmens. 
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Monoptygma  fulva^  K.  kA,     Three  speciinens.     Philippines  (Cum.). 
Styh^tyg^ma  lencUx,  A.  Ad.     Four  specimens.    Japan  (^A,  Ad.). 

7iivea,  A.  Ad.     One  specimen,  n.  sp. 

Myonia  casta,  A.  Ad.     Two  specimens.     China  seas  {A.  Ad.). 
Eulima  aaUay  A.  Ad.     Rare ;  20  f.     Philippines. 

opaea  ?,  Sow.     Bare. 

iuban^vdata,  Sow.    Bare.    Indian  Ocean. 

y  five  species,  undetermined. 

Leiostraeoy  sp.     Bare. 

Styliferina  eoMom^  A.  Ad.     One  specimen,  n.  sp. 

goniocheila,  A.  Ad.     One  specimen.     Japan  (A.  Ad.). 

Niso  candidiila  (young),  A.  Ad.     One  specimen.     Philippines. 
Cingulina  drcinata,  A.  Ad.    Two  specimens.     Japan  {A.  Ad.). 
Cerithiopsis  cUtthrata,  A.  Ad.     Bare.     Philippines. 

haciUum,  Issel.     Two  specimens. 

,  two  species,  undetermined. 

Alaha  imbricata,  A.  Ad.     Not  rare.     Japan  (A.  Ad.). 
.         ludday  A.  Ad.     One  specimen.     Japan  {A.  Ad.). 
Diola  varia,  A.  Ad.     Frequent.     Japan  (A.  Ad.). 

suturalis,  A.  Ad.     One  specimen.     Philippines  {Cuminy). 

sucdncta,  A.  Ad.     Three  specimens,  n.  sp. 

?,  sp.    Two  specimens. 

Scalenostoma  Deshayesii,  n*  sp.     One  specimen. 
Genus  undetermined. 
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L^toconus  (Bhizoconus)  sumatrentis,  Lam.     Two  spedmenSy  Ihiog ; 
shallow  water,  Jubal  Island.    Snmatra. 

{Chelyconus)  Adansoni,  Lam.     Three  specimenB ;    shallow 

water,  Jubal  Island.    Australia. 

( )  erythrcBeruiSy  Beck.    One  spedmen.  Hying ;  shallow 

water,  Jubal  Island.    Red  Sea. 
( )  tceniatus,  Hwass.     Abundant ;  low  water,  Gaysoom 

Island.    China  seas. 
Cylinder  vicarius.     Shore,  dead ;  not  rare,  Tur.     Mauritius. 
Hermes  nusscUella.    Shore,  dead ;  not  rare,  Jubal  Island.    Society 

and  Philippine  Islands. 
Strombus  (Monodactylue)  trieomts,  Mart.     Low  water ;  frequent  at 

Suez.    Philippines,  West  Indies  ? 
•»—  (OaUintda)  drformis,  Gray.     Three  specimens,  dead ;  Jubal 

Island.     Australia. 

—  (Canarium)  eleganSf  Sow.    Six  specimens;   3-10  f.,  Jubal 
Island.     Philippines. 

( )  fasciatue,  Bom.     One  specimen,  living,  Jubal  Island 

dead  on  shore  at  Suez  &c.     Bed  Sea. 

—  ( )  gibhertdns^  linn.     Very  abundant  on  reefe  at  Baa 

Mahommed.     Philippine  and  Society  Islands. 

—  ( )  fusiformisj  Sow.      Three    specimens,   Jubal  Island. 

North  Australia. 

( )  BuppeUU,  Bve.    Two  specimens,  Jubal  Isl.     Bed  Sea, 

( )  terd>ellatu8i  Sow.    Two  specim.,  Jubal  IsL    Philippines. 

— -;  ( )floridve,  Lam.     Frequent,  Jubal  Island.     Philippines. 

ffarpago  {Hepiadactylue)  Sebas,  Valenciennes.     Not  rare  at  4f.,  Tur 

and  Jubal  Island.     Society  Islands. 
Oladius  magntts.     Not  rare ;  dead  on  shore.     Bed  Sea. 
Terebdlum  subtdatum,  Lam.     Four  specimens ;  12  f.,  sand.  Straits 

of  Jubal.     China  and  Sooloo  archipelago  (Ad,). 
CyprcBa  fimbriatay  Gmel.     Abundant  on  shore,  dead ;  Zeite  Point. 

Japan. 

—  cameola,  Lam.     Not  rare ;  reefs,  Tur  &c.    Pacific  Ocean. 
■         tulpaf  Linn.     Not  rare,  dead.    Eastern  seas. 

erythrceensis,  Beck.  One  specimen,  dead ;  Zeite  Point.  Bed  Sea. 

i— —  leahdla,  liim.    One  specimen,  in  good  condition ;  Zeite  Point. 

Mauritius. 
Macandrcd,  Sow.,  n.  sp.     One  specimen,  in  good  condition ; 

Zeite  Point. 
Arida  reticulata^  Martyn.   Frequent,  from  fishermen.   Eastern  seas. 

ann%du8y  linn.     Shore.    Eastern  seas. 

moneta,  linn.     Shore,  dead.    Pacific  Ocean. 

Luponia  caurica,  linn.   Not  rare ;  from  fishermen,  Tur.  Eastern  seas. 

erosa,  linn.  Not  rare ;  from  fishermen,  Tur.  Ceylon,  Mauritius. 

lentiginoea,  Gray.     One  specimen,  dc^ ;   4  f.,  Jubal  Island. 

Ceylon. 
lynofy  Linn.     Frequent,    from   fishermen.     Pacific  Islands, 

Ceylon,  Mauritius. 
^nt^mrtOy  Solander.    Frequent,  frx>m  fishermen.     Bed  Sea. 
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lM'p(m>a  turdus,  linn.     Frequent,  from  fishermen. 

Trivia  oryza,  Lam.     Shore,  rare ;  Straits  of  Jubal.     Philippines. 

" tremezay  Dados.     Shore ;    two  specimens.     Bas  Mahommed. 

West  Indies,  Sandwich  Islands. 

(Pustulaina)  nucleus.    Two  specimens,  Jubal  Island. 

-; (Epona)  dcercida,  Gmel.    On  shore,  in  bad  condition.    Pacific. 

Amphiperas,  sp.     Rare ;  8  f.,  on  coral. 

Cerithium  adenense,  var..  Sow.     Five  to  ten  f. ;  not  rare.     Persian 
(M£  (Col  Fdly). 

ccenUeum,  Sow.     Low  water ;  frequent.     Red  Sea. 

bifasciatum,  Sow.     Low  water,  dead ;  five  specimens.    Philip- 
pines. 

graciUy  Pease.     Low  water,  dead ;  two  specimens. 

didUucumy  Ph.     Shallow  water ;  rare.     Philippines. 

erythrcnense,  Lam.     Low  water ;  frequent.     Red  Sea. 

granu2atum,  Forsk.     Low  water  ;  moderate.     Red  Sea. 

lacteum,  Kiener.     Shore,  dead ;  rare.     Philippines. 

morum,  Lam.     Shore ;  one  specimen.     Madagascar. 

rarima4!tdatum,  Sow.     Shore,  dead ;  rare.     Philippines. 

rostratum,  Sow.     Six  f. ;  rare.     Philippines. 

rugosmn,  Wood.     Shallow  water ;  moderate.     Philippines. 

Biippellii,  Ph.    Shore  and  shallow  water;  abundant.  Red  Sea. 

scabridumy  Ph.     Shallow  water ;  moderate.     Red  Sea. 

echinatum,  Sow.     Shore,  dead ;  one  specimen.     Society  Islds. 

tuberculatum,  YQX.fJAnn.   Shore,  dead;  moderate.    Philippines. 

turrieulum,  Sow.     Rare ;  6  f.     Philippines. 

eolumna.  Sow.     Shore  and  shallow  water^  several  varieties ; 


not  rare,  Ras  Mahommed  &c.     Philippines. 
interstriatum.  Sow.     Shallow  water ;  rare. 

variegatum,  Quoy.     ShaQow  water,  rare.     Philippines. 

spathuliferum,  Sow.     Five  f.;  rare. 

,  three  species,  undetermined. 

Vertagus  fasciatus,  Brug.  Two  specimens,  living;  6  f.,  Jubal  Island. 

Philippines. 

Kochi,  Ph.     Frequent;  4-6  f.,  Jubal  Island.    East  Africa. 

recurvus,  Sow.     Frequent ;  5-10  f.,  Jubal  Island. 

,  sp.     One  specimen. 

Colina  contracta,  Sow.     Shore ;  rare. 

Bittium  tenuCy  Sow.     Shore ;  one  specimen.     Port  Lincoln. 

Triphoris  eorrugata,  Hinds.     Rare ;  10-30  f.     China. 

— —  micanSy  Hinds.    One  specimen  ;  10-30  f.     New  Guinea. 

omata,  Desh.     Not  rare ;  10-30  f.    West  Indies. 

rubra,  Hinds.    Rare ;  10-30  f.    Sandwich  Islands,  N.  Ireland. 

granulata,  Ad.  &  Rve.     Not  rare ;  10-30  f.     China  Sea. 

,  two  species,  undetermined. 

Cerithidea  (Pirendla)  Caillaudi,  Potiez  &  Mich.  Abundant  on  shore. 

Red  Sea. 
( ),  sp.     Abundant  on  shore. 
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Littorina  (Afdaraphe)  inUrmedia,  Ph.    Low  water,  rare ;   Baa  Ma- 

hommed  &o.     New  Holland,  Philippines,  TahitL 
Tectarius  nUUegranus,  Ph.    Between  tide-marks,  rare ;  Ras  Mahom- 

med.    Eed  Sea. 
subnodosuSf  Ph.    Between  tide-marks,  abundant;  Bas  ICahom- 

med  &o.     Bed  Sea. 
Modulus  candidus,  Petit.  Bare ;  one  specimen,  Hving,  on  coral,  4  f. 

Sandwich  Islands. 
BiseUa  Sismondi,  Issel.     Frequent,  shore. 
Fossarus  trochlearis,  A.  Ad.     Shore ;  one  specimen.     Eastern  Seas 

(Pegu,  Burmah). 
Planaxis  hreviculus,  Desh.     Low  water ;  frequent. 

Savignyi,  Desh.     Low  water ;  firequent. 

succinctUy  A.  Ad.     Low  water ;  rare,  dead. 

grisea.  Lam.     Low  water ;  frequent. 

Ceratia  pyrgtda,  A.  Ad.,  n.  sp.     Two  specimens. 

JRissoina  clathrata,  A.  Ad.      Two  specimens;   shore,  Zeite  Point. 

Australia,  Philippines. 
spirata,  Sow.     Frequent ;  shore,  Zeite  Point  and  Tur.     Aus- 
tralia, Philippines. 
tridenkUa,  Mich.     Frequent ;   shore,  Zeite  Point  and  Tur. 

Philippines,  Mauritius,  Sandwich  Islands. 

scalariformis,  C.  B.  Ad.   Not  rare ;  shore,  Zeite  Point  and  Tur. 

BerthdoH,  Audouin.     Not  rare ;  Zeite  Point  and  Tur. 

erythrcea.  Ph.     One  specimen. 

,  three  species,  undetermined. 

Hydrohia  ?,  six  species,  undetermined. 
Hyala  nitida,  A.  Ad.,  n.  sp. 

concinna,  A.  Ad.,  n.  sp. 

plumuJa,  A.  Ad.     Japan. 

Microstdma  concinna,  A.  Ad.,  I  suspect  to  have  been  described  from 

a  worn  and  broken  specimen  of  Eissoina  spirata, 
Corena  tuberctdifera,  A.  Ad.,  n.  g.     One  specimen. 
Bissoa  gracilis,  A.  Ad.,  n.  sp.     One  specimen. 

,  sp.     One  specimen. 

Onohia  mirifera,  A.  Ad.     Four  specimens.     Japan. 
FeneUa  pupoides,  A.  Ad.    Frequent.    Japan  (A.  Ad.). 

scahra,  A.  Ad.     Frequent.     Japan  (A.  Ad.). 

reticulata,  A.  Ad.     Frequent.     Japan  (A,  Ad.). 

rufodncfa,  A.  Ad.     One  specimen.     Japan  (-4.  Ad.). 

TurriteUa  torulosa,  Kiener.     Not  rare  in  12-20  f. 

flammulata,  Kiener.     Two  specimens,  in  bad  condition-     Bed 

Sea. 
-,  four  species,  undetermined. 


C{BCum,  sp.     Two  specimens. 

Vermetus  eruca,  Lam.     Frequent. 

Xenophora  solarioides,  Bve.  Few  specims.  in  12  f.,  sand.  Philippines. 

Calyptra  dormiioria,  Bve.     Two  specimens ;  shore.     Philippines. 

,  sp.     Three  specimens  ;  shore. 

Conchlolepas  granulosa,  A.  Ad.     One  specimen. 
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AmaUhea  austraUs,  Quoy  &  Gaim.  Shore  to  5  f . ;  not  unfirequent 
on  shells.     Anstralia. 

arnica,  Schumacher.     Two  specimens. 

VanUcoro  rugata,  A.  Ad.  Not  nnfreqaent  on  shorOi  Zeite  Pointy 
Tur,  &o.     E^nnion. 

,  sp.     Not  unfirequent  on  shore,  Zeite  Point. 

Neritopsis  radiUa,JAiin,  Five  specimens,  on  shore;  dead.  Philippines. 

Nerita  Eumphii,  B^uz.     Not  rare ;  low  water.     Philippines. 

(PUa)  quadricolor,  Chemn.     Low  water.     Red  Sea. 

(Theliostyla)  marmorata,  Reclnz.     Low  water ;  frequent. 

( )  mnguinolenta,  Menke.     Low  water ;  not  rare. 

Smaragdia  (  Vittd)  Feuilleti,  Audouin.     Shore  to  25  f. ;  firequent. 

( ),  sp.     Not  unfirequent ;  20-30  f. 

Eutropia  Brongniartiy  Audouin.    Shore ;  not  unfrequent. 

lineolata,  Wood.     Not  unfi^quent ;  2-6  f.    Mauritius. 

variegata,  Lam.     2-6  f. ;  firequent.    Australia. 

(Tricolia)  splendida.     2-6  f. ;  rare.     Red  Sea. 

7\Mrho  petholatus,  Linn.  Shore,  dead,  Ras  Mahommed.     Philippines. 

Eeeveii,  Ph.  ?  One  specim.,  small ;  shore,  dead,  Ras  Mahommed. 

pushdatus,  Brocchi.     Two  specimens;  shore,  dead. 

arsinoensia,  Issel.     One  specimen ;  shore. 

,  sp.     Three  specimens,  one  living ;  6  f. 

Senectus  Chemnitzianus,  Rve.     Low  water ;  abundant.     Red  Sea. 

,  two  species,  undetermined. 

Colkmia  armillata,  A.  Ad.     Not  firequent.     Australia. 

lAotia,  sp.     Ten  specimens. 

CycLostrema  cin^ifera,  A.  Ad.     Nine  specimens. 

,  two  species,  undetermined* 

Genus  undetermined.     One  specimen. 

Morchia  ohvoluia,  A.  Ad.     Two  specimens.     Japan. 

Umbonium  roseum.  Lam.  One  specimen,  dead.  Lidian  seas,  Per- 
sian Gulf. 

Isanda  Emprichii,  Issel.     Frequent^  on  shore  &c. 

Mhalia,  sp.     Not  rare ;  10-20  f. 

Cardinalia  virgata,  Gmd.     Shore ;  not  fi^uent.     East  Indies. 

Tectm  dentatus,  Porsk.     Low  water ;  abundant.     Red  Sea. 

Polydonta  (infundibulum)  erythrasa,  Broc.     Abundant ;  low  water. 

( ),  sp.     One  specimen. 

Clancultis  Pharaonis,  linn.    Shore,  dead,  Zeite  Point  &c.     Red  Sea. 

,  sp.     Frequent,  with  varieties ;  shallow  water. 

Monodonta  dama.  Ph.     Low  water ;  abundant  Red  Sea. 

Euchelus  foveolatus,  A.  Ad.     Rare ;  8-10  f. 

eaxtiperattis,  A.  Ad.     One  specimen. 

(Perrinea)  stellata,  A.  Ad.     Rare;  8-10  f. 

Thalolia  obscttra,  var.,  Wood.     Not  rare;  2-6  f.    NataL 

ZizipTiinus  fagum,  Ph.     One  specimen.     Australia. 

,  sp.     One  specimen. 

Margarita,  two  species,  undetermined. 

Oibbtda,  two  species,  undetermined. 

Solariella  scalariformis,  Sow. 
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FbrdcaUa  dedwis,  Forsk.     Freqnent ;  shallow  water.     Bed  Sea. 
,  sp.     On  shore. 

Biomatia  d^ieata.  Sow.    Rare ;  living  in  8-10  t     Philippines. 

phymotis^  Helb.    Freqnent  on  shore,  dead ;   living  in  6  £1 

Philippines. 

Siomauna  arabiea,  A.  Ad.     One  specimen. 

^  two  species  nndetermined. 

Oemi  hUMf  Lam.     Not  nnfreqnent     Eastern  seas. 

nigra,  Qnoy  ft  Gaim.    Two  specimens.     Sandwich  Islands. 

varia,  A.  Ad.     Few  specimens.     Philippines. 

HaHotis  scuhdum^  Rve.    Not  unfreqnait  on  diore  ;  dead. 

iMeapina  BuppeUUj  Sow.     Shore ;  frequent.     Red  Sea. 

,  sp.    Low  water ;  freqnent. 

Maerockisma  megairema,  A.  Ad.     Rare  ;  shore,  dead. 

Cemoriaf  sp.     (hie  specimen. 

Bimnla  exqmsUay  A.  Ad.    One  specimen.     Philippines. 

Emarginula  inciswra,  A.  Ad.     One  specimen. 

Cuvieriy  Andonin.    Three  specimens,  dead. 

,  three  species,  nndetermined. 

Nesta  Candida,  H.  Ad.,  n.  g.     One  specimen. 

Hematoma  panhiensis,  Qaoj  &  Gium.     Shore  ;   several  varieties. 
Philippines. 

?,  sp.     One  specimen ;  living  on  coral,  Jnbal  Island. 

,  sp.    One  specimen ;  dead. 

Seuius  ffranuhttus,  Bmg.  Rare  ;  dead,  Ras  Mahommed.   Philippines. 

(TugaU)j  sp.    Two  specimens ;  dead. 

DentaUwn  B^cheri,  &OW,     Not  rare;  10  to  30  f.  East-India  Islands. 

hisexangulatwn.  Sow.     One  specimen.     Java. 

longitrortum.    One  specimen ;  20 1    Philippines. 

,  eight  species,  nndetermined. 

Cadulus  gadus.     Not  nnfreqnent ;  20-30  f . 

,  sp.     Rare ;  20-30  f. 

Scutedina  eanceUatay  Pease.    Three  specimens ;  dead. 

Patella  rota,  Chemn.    Freqnent  hetween  high  and  low  water.    Mo- 
zambique. 

hiradiaia,  Rve.    Rare,  between  high  and  low  water.    China 

Sea. 

,  five  species,  undetermined. 

Lophyrus  affintSy  Issel.     Frequent ;  several  varieties. 

Acanihoplewrue  spiniger,  Sow.   Frequent  (teste  Carpenter).     Pacific 
and  Philippine  Islands. 

Tonicia  su^sensis,  Rve.     Not  frequent. 

Acanthochites  coarctatus,  Sow.    One  specimen.     Philippines. 

scutiger,  Ad.  &  Rve.     Rare. 

Buednultis  eoecinatus,  Rve.     Rare ;  five  specimens.     New  Guinea. 

suturalis,  A.  Ad.     Three  specimens. 

tesseHatus,  A.  Ad.    Ten  specimens.    Red  Sea. 

HydaHna  physis,  var.,  linn.    Three  specimens.     Mauritius. 

Cyliehna  decussata,  A.  Ad.     Not  common.     China  Sea. 

VUlersii,  Audouin.     Not  common. 
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CyUckna  hvplicatay  A.  Ad.    Four  specimens.     China  Sea. 

,  sp.     Frequent. 

pulvismluSf  Ehrenberg.     Frequent. 

(Afenestia)  bizona,  A.  Ad.     Rare.     China  Sea. 

Tomatina  oUvcBformiSy  Issel.     Not  rare. 

,  five  species,  undetermined. 

Vohnda  acuminata,  Brag.  Two  specimens.   Britain,  European  Seas. 
BuUa  ampuUa,  linn.     Shore;   not  common  in    good  condition. 

Philippines. 
Haminea  tenera,  A.  Ad.     Three  specimens. 

vitrea,  A.  Ad.     Five  specimens.     Philippines. 

,  sp.     Not  rare. 

Att/8  alicula,  A.  Ad.     Abundant ;  living  in  6-20  £.     Red  Sea. 

Ehrenhergij  Issel.     Shore ;  dead. 

naucwmj  var.,  Linn.     Dead.     Borneo. 

succisa,  Ehrenb.     Dead.     Red  Sea. 

(Dinia)  dentifera,  A.  Ad.     Dead.     Lord  Hood's  Island. 

,  two  species,  imdetermined.        » 

PhiUne  Vaillanti,  Issel.     Common  on  shore ;  living  in  3-6  f. 

,  sp.     One  specimen,  with  gizzard. 

8maragdinella,  sp.     Two  specimens,  dead. 

lanthina  bifida  ?,  Nuttall.     Shore ;  dead.     Pacific  Ocean. 

Melampus,  sp.     Shore ;  dead. 

Marinula  {Monica),  four  species,  undetermined. 

Plecotrema,  two  species,  undetermined.     Shore,  Suez. 

Siphonaria  Tcwrrachensis,  Rve.      Between  high  and  low    water; 

abundant.     Eurrachee. 
,  two  species,  undetermined.    Ras  Mahommed. 

CONCHIFEBA. 

Bamea  erythrofa,  Gray.     One  valve,  Suez. 

Teredo  (Uperotis)  pupina,  Desh.     Shore  <fec.,  on  shells ;  rare. 

RoceUaria  Retzii,  Deeh.     One  specimen.     Reunion. 

RiippeUii,  Desh.     Frequent. 

Brechites  \Aspergillum)  vaginiferum.  Lam.     Shore;  broken.     Red 

Sea. 
Solen  aspersus,  Dimk.     Two  specimens,  young ;  10  f .     Japan. 

cameu8,lam,     10  f.     Philippines. 

CulteUus  marmoratus  ?,  Dunk.     Rare ;  10  £. 

,  sp,     A  fragment. 
Mocha  (Azor)  coarctata,  Gml.     Rare ;  10  f.     Britain,  Med.,  &c. 
Corhda  sidculosa,  H.  Ad.,  n.  sp.     Frequent ;  20-40  f. 

erythrcea,  H.  Ad.,  n.  sp.     Rare ;  20-40  £. 

Sphcenia  RiippeUii,  A.  Ad.     Three  and  a  half  specimens,  in  coral. 

Cryptomya  decurtata,  A.  Ad.     One  valve.     Philippines. 

Anatina  subrostrata,  Lam.     Shore ;  not  rare. 

Eucharis  angulata,  H.  Ad.     One  valve ;  n.  sp. 

Neaera  (Cardiomya) pulchella,  H.  Ad.,  n.  sp.     Rare ;  10-30  f. 

Trigonella  achatina,  Chem.     Rare ;  10  f.     Philippines. 

olorina,  Ph.     Frequent  at  low  water.     Red  Sea. 

Ann.  &  Mag.  N.  Hist.  Ser.  4.   Vol.  vi.  30 
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Standella  (Merope)  Soland^,  Gray.    &bcte,  fire ;  Eas  MahommecL 

Moluccas. 
AsaphU  tnolascens,  Forsk.     Rare.     Bed  Sea. 
Oari  dispar,  Deah.     Rare.     PhiHppiiiea. 

eUgans,  Desh.     Rare.     FUHippines. 

pallida,  Lam.     Rare. 

PKimfnoteUa  oblongOy  Desh.    Common,  Suez.     Red  Sea. 

TeJlina  (Tellinella)  taecwUa,  Gould.     6-10 1 ;  rare ;   four  specimens. 

Torres  Straits. 
( )  Lisieri,  Hanley.     Shore  ;  rare.     SraegaL 

-)  PharaoniSy  Hanley.     Shore ;  rare.     Red  Sea. 

-)  rugosay  Bom.     New  California. 

-)  Wbodiiy  Desh. 

-)  resecUiy  Desh.     One  valve.     N.£.  Australia. 

-)  ventista,  Desh.     Sandwich  Islands. 

-)  erythrofensis,  H.  Ad. 


pme 


Mcera)  siUoxda,  A.  Ad.    W.  Columbia. 
Areophagia)  capsoides,  Lam.     Philippines,  Australia. 

•)  Isuli,  H.  Ad.,  n.  sp. 

)  Savignyiy  H.  Ad.,  n.  sp. 

)  9cobinata,  Linn.     Rare ;  shore.    Society  and  Philip- 


Islands. 
Peronctd)  casea,  G.  B.  Sow.     Rare. 

)  nitens,  Desh.     One  specimen. 

•)  producta,  H.  Ad.,  n.  sp. 

)  pura,  H.  Ad.,  n.  sp. 

)  triradiata,  H.  Ad.,  n.  sp. 

-)  rosa^oeoy  H.  Ad.,  n.  sp. 

)  lactea,  H.  Ad.,  n.  sp. 

)  eryihrasermSy  H.  Ad.,  n.  sp. 
Peronceoderma)  sirr^leXy  H.  Ad.,  n.  sp. 
Angvlus)  ptigiUay  H.  Ad.,  n.  sp. 

)  vernalh,  Hanley  ?     Rare,    Singapore. 


(TeUenides)  ovalis,  Sow.     (Valves.)    Molucca,  Philippines. 

Maeoma  tnmcata,  Jonas.     Yalves.    Manilla. 

Tellidora  pwiUa,  H.  Ad.,  n.  sp.     Rare ;  =  Gotddia  lameUaUi,  lasd. 

Lucinopsis  (Lajonkairia)  degans,  H.  Ad.,  n,  sp. 

Scrobicularia  (lacra)  seycheUarum,  A  Ad.     Rare  ;  10-20  £.     Sey- 

chelle  Islands. 
Semele  Afacandreas,  H.  Ad.,  n.  sp.     Rare. 
Paphia  glahrata,  Gmel.     Frequent ;  2-10  f.    Australia. 
Ervilia  scaliola,  IsseL     Rare ;  15-25  f. 

Venw  reticulata,  linn.     Shore ;  valves.     Philippines,  Madagascar. 
Chiane  cosUHlifera,  Ad.  &  Rve.     Frequent ;  15  f,    Philippines. 

puUhdla,  H.  Ad.,  n.  sp.     Rare  ;  15  f. 

Bomeriana,  Issel.     Frequent ;  10  f. 

CaUistaJlorida,  Lam.    Frequent;  10-20 f. 

croeea  ?,  Desh.    Young ;  one  specimen.    Philippines. 

Circe  adenensis,  Ph.    Two  specimens. 

arabica,  CHiemn.  Abundant ;  several  varieties ;  shore.  Red  Sea. 
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Civet  corrugata,  Chemii.     Frequent ;  2-6  f.    New  Holland. 

crocea^  Gray.     Frequent ;  2-10 1 ;  two  varieties.     Bed  Sea. 

lentiginosa,  Chem.     Frequent ;  low  water.     Bed  Sea. 

puWira,  Deeh.    Not  frequent ;  low  water.     Bed  Sea. 

Savignyi,  Jonas,  t^pectinata,  Tar.,  Lam.    Low  water.     Indian 

Ocean,  Plulippines,  &c. 

temiaraia,  Dunk.     Two  specimens. 

sulcata,  Gray.     Yarieties  frequent ;  2-10  f.     Philippines. 

lentieularts,  Deeh.     Bare  ;  6  f.     Australia. 

{Idoconcha)  CMtrensis,  Linn.     Bare.     Indian  Ocean. 

( )picta,  Bom.    Moderately  rare ;  two  vars.     Philippines. 

( )  hebrcea,  Lam.     Bare.     Persian  Gulf  (Ccl.  Pdly). 

Domda  erythrostoma,  Bve.  1      Shore  to  5  f. ;  moderately  frequent. 

=s  erythrasa,  Bomer.         J  Aden. 

hepaUoay  Ph.,  and  var.     Bare ;  Bas  Mahommed.    Natal* 

variegata,  var.,  Chenm.     Bare ;  precisely  resembling  var.  from 

Moluccas.    Australia,  Philippines,  Moluocas. 
Clementia  Cumingii,  Desh.     Yalves ;  shore. 
Tapes  Deshayesii,  Hanley.     5  f. ;  not  abundant.     Philippines. 
iestrixy  Chemn.    5  f. ;  two  specimens ;  young.    Indian  Ocean, 

New  Holland. 
Bvpellaria  maerophyUaj  Desh.     Four  specimens.     Philippines. 
OoraUiophaga  coralliopTiaga,  GmeL     One  specimen*     Philippines. 

striolata,  H.  Ad.,  n.  sp. 

Petricola  E€rnprichii,Ia»el.  Not  frequent  in  Madrepore.  Philippines. 
Cardium  (Trachicardium)  maeulommj  Wood.  Bare.  W.  Columbia. 
{Cera8toderma)magnvm,(jkexxm.    Valves;  onshore.     Ceylon, 

Madagascar,  &c. 

( )  arahicwm,  Issel. 

( )  parvum,  H.  Ad.,  n.  sp.     Not  common. 

( )  sueziensisy  Issel.     Fi^uent. 

( ),  sp.     Not  unfrequent. 

Lcmeardium  pectinatum,    A  fr^tgment. 

Papyridea  (Ftdvia)  papyraeea,  Qiemn.   Not  common.    Philippines, 
"        (— ^)  tenuieostata,  Sow.     Not  common.     New  Holland. 
Hemicardia  {Fragum)  carditcrformis,  Bve.     Bare. 

—  ( )  nivalis,  Bve.    Not  common.     Philipjanes. 

—  (Ctenocardia)  fomieata,  Sow.     6-20  f. ;  rare. 
. ( ),  sp.     One  specimen  ;  young. 

—  (Lunulicardia)  auricula,  Forsk.     Not  common. 
( )  svhretusa.  Sow.     Bare. 

Ohama  cornucopia,  Bve.    Frequent ;  reefe. 

—  foliacea,  Quoy  ?     Bare ;  reefe.     Philippines. 

—  refUxa,  Bve.    Common ;  shallow  water.     N.  Australia. 
-»—  Riippellii,  Bve.     Common ;  shallow  water.     Bed  Sea. 
Chametrachcea  elangata,  Lam.     4  f. ;  reefe.     Philippines. 

—  rudis,  Bve.     4f. ;  reefe.     Philippines. 
Lucina  dcntifera,  Jonas.     Bare ;  5-20  f.     Bed  Sea. 
Fiseheriana,  Issel.    Common  on  shore  at  Suez. 

—  Senweriana,  Issel.    Frequent  in  6-10  f. 

30* 
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Luema  eUaans,  EL  Ad.,  n.  sp. 
— —  concinrM,  BL  Ad.,  n.  sp. 

Fiddingi,  H.  Ad.,  n.  sp. 

— ^  (Oyeku)  quadrimaculata  ?,  D'Orb. 

( )  MacandrecBy  H.  Ad.,  n.  sp.    Valves. 

Codakia  excuper<Ua,  Rye.     Shore  ;  y^ves.     Honduras. 

—  inierrupta,  Lam.     Shore ;  rare.     Torres  Staraits. 

Beevit,  Desh.    Not  rare.     B^anion. 

LimpespiUiy  Rye.     Shore. 

decusmtay  H.  Ad.,  n.  sp.     Rare. 

piday  H.  Ad.,  n.  sp.     Rare. 

^—  tumiday  Rye.     Valves. 

My9ia  tumida,  H.  Ad.,  n.  sp.     Rare. 

Diphdonta  Savignyi,  Vaillant     Not  nnfrequent. 

Scintilla  Oweni^  Desh.     Under  stones,  low  water.     Philippines. 

AcHnobulus  angtiukatus,  yar.,  Rve.     Rare. 

cardioideSy  Rye.     Rare.     Philippines. 

eUganUduBy  Desh.     Rare. 

— ^—  ovaliSy  yar..  Rye.     Rare ;  one  yalye.     Philippines. 

■  variegaius,  Brag.     Rare.     Indian  and  Chinese  Seas. 
MgtUus  (Atdacomya)  CimUngianuSy  Rye.     Rare.     Panama. 

—  ( )  variabUts,  Krauss.    Abundant.    S.  AMca. 

Crenella  gibba^  H.  Ad.,  n.  sp. 

— ^  omatay  H.  Ad.,  n.  sp. 

■  {Modiolaria)  ccmobita,  Vaillant.     Persian  Gulf. 

■  ( )  Ehrenbergi,  IsseL 

( )  viridula,  H.  Ad.,  n.  sp. 

Pema  auriculata,  Krauss.    frequent  on  reefs.     S.  Africa. 

fidgida,  H.  Ad.,  n.  sp.     One  specimen. 

glaberrima,  Rye.     One  specimen,  young.     Sidney. 

setigem,  Dunk.,  small  yar.   Rare. 

■  rhomhoidea,  yar.,  Hanley.     One  specimen.     Gambia. 

(Brachydontes)  suhsulcata^  Dunk.,  small  yar.    Rare.     Manilla. 

LUhophaga  dnnamGnea,  yar..  Lam.     Philippine  and  West-Lidian 
Islands. 

ffanleyana,  Dk.    Frequent    Red  Sea. 

Vulsella  attenuata,  Rye.     Red  Sea. 

coroUata,  Rye.     One  specimen.    Zanzibar. 

crentdata^  Rye.     Red  Sea. 

ieocardia,  Jlye. 

■      lingua  fdis.  Rye.    Red  Sea. 

mgtUinaf  Lam.     Frequent.     Red  Sea. 

rugoMy  Lam.     Red  Sea. 

——  spongiarum,  Lam.    Common.     Red  Sea. 

Avicula  cda  corvi.    Rare,  on  coral ;  and  yar.  ?    Red  Sea. 

marmorataj  Ph.     One  specimen. 

Margaritif&ra  margaritifera,  Lam.    Frequent  in  Straits  of  Jubal. 

Indian  Ocean,  Pacific. 

muricata,  Rye.  ?    Abundant  at  low  water.    Philippines. 

Isognonum  eaudaius,  Rye. 
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IsognonKM  nanus,  Gould. 

pecHnaius,  Rve.     Rare. 

quadrawjfularis,  Rve. 

rostratus,  Schum.     Rare. 

Malleus  decuriatus^  Lam.     New  Holland. 

regula,  Forsk.    Philippine  Islands. 

solitarius,  Rve.     One  specimen.     Pacific. 

■        Ugrinus,  Rve.    Moluccas. 

Crenatula  avicularis.  Lam.    8hore ;  sponge.    Red  Sea. 

hicostalis.  Lam.    Shore.     Red  Sea. 

folimny  Gmel.     Shore.     Red  Sea. 

myiiloides,  Lam.    Shore.     Red  Sea. 

—  nigrina,  Lam.     Shore.    Lidia. 

jpwta,  Gmel.     Shore.     Red  Sea. 

Pinna  assimilis,  Hanley.    Shore.    Torres  Straits. 

hystrix,  Hanley.  Shore ;  two  specimens.  Australia^  Ambojna. 

Stutchburyi,  Rve.     Shore.    Australia. 

(Atrina)  saecata,  Linn.     Sandwich  and  Philippine  Islands. 

Area  navicalaris,  Brug.     Two  specimens ;  5  f .     China. 

arabica,  Forsk.     Frequent ;  shore  to  6  f .    Red  Sea. 

Barhatia  deeussata,  Sow.     Not  rare ;  6  f.     Philippines,  Australia. 

j>arva,  Rve.    Rare;  51    Pacific  Ocean,  Persian  Gulf. 

setigeraj  Rve.     Frequent ;  low  water.     Zanzibar. 

stnaiOy  Rve.     Frequent ;  low  water,  under  stones. 

trapezina,  Lam.     One  specimen.     Philippines. 

,  sp.  minute,  allied  to  B,  raridenUxta.     (hie  specimen. 

(Acar)  j)licata,  Chemn.    Not  unfrequent.    Red  Sea. 

Scapharca  pygmcMy  H.  Ad.,  n.  sp. 

AnoTndlocardia  Hankeyana,  Rve.    Shore ;  rare.     Mozambique. 

transversa,  H.  Ad.,  n.  sp. 

rotundicostata,  Rve.     Shore ;  rare. 

Aainea  arabica,  H.  Ad.,  n.  sp.     8-10  f. ;  frequent. 

livida.  Sow.     Rare.     Reunion. 

(Pectuneulus) peetinifarmis.  Lam.    Shore;  frequent.     Philip- 
pines. 

Limopsis  midtistriata,  Forsk.     5-20  f.,  mud ;  abundant. 

■         eaneeUata,  Rve.     Three  specimens.     Singapore. 

Nuetda  incantpicua,  H.  Ad.,  n.  sp.    30-40  f. ;  numerous  valves,  one 
living. 

Peeten  caneinnus,  Rve.    Shore ;  valves. 

— ^  Hindus,  Lam.    Frequent  on  Madrapore.     Persian  Gulf. 

sanguinolentus,  Rve.     One  young  and  a  valve ;  shore.   Red  Sea. 

— —  senatorius,  Gmel.     Shore ;  not  frequent.     Moluccas  &c. 

serratus.  Sow.    Rare ;  valves.     Philippines,  Mauritius. 

— — ^  varius,  Linn.    Rare ;  cannot  be  distmguished  frt)m  European 
specimens.     Britain,  Mediterranean,  &c. 

— ,  sp.    A  frtigment. 

—  (Pallium) plica,  linn.    Frequent;  2-6  f.    China,  Ceylon. 

Vola  erythrasensis.  Sow.  {fihsa,  Rve.).    Not  unfrequent.     Australia. 

Badulapaucicostata,  Sow.   Not  unfrequent  on  Madrepore.  Reunion. 
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Badula  inflata,  Chenm.     Bare ;  yalvee. 

tenuis,  H.  Ad.,  n,  sp.     Bare. 

(Ctenoidei)  scabra,  Bom,  varietiee.     Bare, 

(Limatula)  pusiOa,  K.  Ad.,  n.  sp.     Bare. 

(ManUUum)  fragility  Boltea.    Bare.    Philippine  and  Sand- 
wich Islands. 
lAmoM  peetinata,  H.  Ad.    40  L ;  yalyee ;  firequent. 
Sp<mdylu8  aculeiuus,  Chemn.  Shallow  water,  on  coral  &c.  ManritLas. 
^-■^ plunspinomt$,  Bve.     One  valve. 
PUcciuIa  pJulippinarum,  Hanley.     Philippines. 
Pedum  spandyloideum,  Gmel.     In  coral.     Indian  Ocean,  ICanritiiis. 
(ktrea  (LopJta)  cucuUata,  Bom.    Low  water,  rocks.     Philippines. 
( )  frons.    Valves.    W.  Indies. 


XLIV. — Contributions  to  the  Study  of  the  Entomostraca. 
By  Gbobge  STEWARD60N  Bradt,  C.M.Z.S. 

No,  V,  B^cont  Ostracodafrom  the  Chdfof  St.  Lawrence. 

[Plate  XIX.] 

The  specimens  which  form  the  subject  of  the  presoit  notice 
haye  been  kindly  plaoed  in  my  hands  by  Dr.  Dawson,  of 
Montreal,  for  examination  and  description.  They  were  dredged 
by  Mr.  G.  M.  Dawson  in  yarions  parts  of  the  Gulf  of  St  Law- 
rence, in  depths  yaiying  mostly  from  10  to  50  fathoms,  but  in 
one  case  reaching  250  fathoms.  The  following  is  the  list  of 
species: — 


Aigilloecia^  sp. 

Cythere  leioaenna^  Korman* 

lutea,  JUruOer. 

pelhicida,  Baird. 

—  emaiginata,  Sars,  sp. 

condnna,  Joms. 

tuberculata,  8ars, 

canadensis,  nov.  sp. 

viilosa,  Bars, 

dunelmensisy  Norman,  sp. 

—  Dawsoni;  nov.  sp. 

abjwioolay  Sars.  sp. 

— --(P)  Whiteii,  Bavrd,  sp, 

costata^  Brady. 

Cytheridea  papiUosa,  Bosquet, 


Ojtheridea  punctillata,  Brady, 

Sorbyana,  Jonm, 

Pelongata,  Brady. 

Eucythere  Argos,  8t^  sp. 
Loxoconcha,  sp. 
Xestolebeiis  depreesa,  Sars, 
Cytherura  unda^.  iSiira  (var.). 

pmnila,  C,  A  ^R,  QSSX 

P  ooncentrica,  C^B,  <ShJ2.(MS.). 

Cytheropteron  Dodosuniy  Brady, 
BjihocytheTe  toigiday  Sars, 
Ovtheiideis  foveoktay  nov.  sp. 
P  Pmlomedes  interpimcta,  Batrd^  sp. 
Bradycinetus,  sp. 


The  determination  of  these  species  has  been  a  most  perplex- 
ing task,  owing  to  their  variation  in  most  cases  from  tne  types 
as  known  to  us  on  this  side  of  the  Atlantic.  It  is  probablcj^ 
indeed,  that  many  which  I  have  here  identified  with  well- 
known  species  would  by  other  earcinologists  be  thought  worthy 
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ei  diirtmet  specific  rank ;  but^  considering  the  small  number 
of  specimens  at  mj  disposal  for  examination^  I  have  thought 
it  better  to  err,  if  err  I  must,  by  allowing  too  much  latitude  to 
variation,  rath^  than  by  unnecessary  species-splitting.  The 
variation:  though  in  most  cases  such  as  to  be  almost  incom- 
municable by  iawings  or  written  description,  is  nevertheless 
sufficient  to  be  puzzling,  consisting  in  very  slight  modifications 
of  the  shell  in  almost  all  directions — in  outUne,  proportions, 
and  degree  of  surface-ornament.  Such  remarks  as  I  have 
thought  it  necessary  to  make  on  these  points  will  be  found 
imder  the  names  of  the  difierent  species. 

It  would  be  unwise  to  generalize  hastily  from  the  small 
number  of  dredgings  here  described ;  yet  we  cannot  help  no- 
ticing that  the  general  facies  of  this  faima  much  more  nearly 
approaches  to  that  of  the  Shetland  seas  or  of  the  Scottish  glacial 
clays  than  it  does  to  that  of  England,  while  it  has  scarcely 
any  thing  in  common  with  that  of  the  Mediterranean.  The 
species  which  give  it  an  emphatically  boreal  character  ar« 
Cythere  letoderma  (perhaps  the  most  abundant  species  in  thesi 
dredgings,  and  hitherto  found  only  in  the  Shetland  seas),  (7. 
emargtnataj  C.  costcUaj  and  Gytheridea  Sorbyana^  all  of  which 
may  be  said  to  range,  on  our  side  of  the  Atlantic,  north  of  the 
60th  degree  of  north  latitude.  And  several  other  members  of 
the  list  become  with  us  very  scarce  south  of  54® :  these  are 
Cythere  concinna.  C.  lutea^  G,  tuberculatay  G,  dunehnensis^ 
Gytheridea  papiltosa^  and  0,\punctillata,     Except  the  three 

ries  here  described  as  new,  these  two  lists  include  all  the 
acteristic  species  of  Dr.  Dawson's  dredgings,  the  rest  being 
represented  in  each  case  only  by  one  or  two  specimens,  often 
imperfect 

ArgiUoeda^  sp. 
One  specimen,  possibly  referable  to  A.  cylindrical  Sars. 

Gyihere  leiodermay  Norman.     (PI.  XIX.  figs.  11-13.) 

(Norman,  Shetland  Dredging  Report,  p.  291.) 

Carapace,  as  seen  from  the  side,  subquadrate,  slightly  higher 
in  front  than  behind :  greatest  height  situated  at  the  anterior 
third,  and  equal  to  about  half  the  length ;  anterior  extremity 
obtuse,  obliquely  rounded ;  posterior  subtruncate,  sinuated  in 
the  middle  :  superior  margm  scarcely  arched,  obsoletely  an- 
gular about  the  eye^tuberdes :  inferior  nearly  straight,  with 
a  slight  median  sinuation.  oeen  from  above,  the  outline  is 
broadlv  ovate  (almost  elliptical),  only  slightly  narrower  in 
front  than  behind ;  greatest  widtib  equal  to  the  height,  and 
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situated  near  the  middle :  extremities  broadly  and  evenly 
roimded.  Hinge-margins  somewhat  depressed ;  hinge-pro- 
cesses strongly  developed.  Surface  of  tne  shell  smooth  and 
polished^  b€«et  with  more  or  less  numerous  circular  punc- 
tures, each  bearing  a  short  rigid  hair.  Colour  yellowish 
white.     Length  -J^  inch. 

This  is  the  most  abundant  species  in  the  dredgings  here 
described,  and  occurs  in  greater  or  less  quantity  in  almost 
all  the  localities.  In  Bntain  it  is  known  only  fix)m  the 
single  (?)  specimen  described  by  Mr.  Norman,  which  was 
taken  in  "  very  deep  water  "  in  Unst  Haaf.  Mr.  Norman's 
description  applies  accurately  to  the  American  specimens,  ex- 
cept in  the  matter  of  the  "  distant  punctured  papilla."  The 
ornamentation,  it  is  true,  does  appear  papillose  in  some  lights; 
but  this  is,  I  think,  an  optical  illusion :  when  carefully  exa- 
mined, the  seemingly  elevated  circles  resolve  themselves  into 
concave  pits,  each  with  a  little  central  bristle.  I  have  seen  a 
single  fossil  valve  of  this  species  from  the  Scottish  glacial 
clay. 

Cythere  tuberculata,  Sars. 

These  specimens  are  much  less  rounded  in  outline  and  more 
i^gg^  ^  general  appearance  than  is  usual  with  European 
specimens ;  there  is  also  a  tendency,  more  or  less  pronounced, 
to  the  formation  of  one  or  more  longitudinal  ridges  near  the 
ventral  border.  But  the  distinctions  do  not  seem  sufficient  to 
warrant  the  separation  of  the  form  as  a  new  species. 

Cythere  canadensis^  nov.  sp.     (PI.  XIX.  figs.  4-6.) 

Carapace  elongate,  compressed ;  seen  horn  the  side,  quadrate ; 
greatest  height  situate  at  the  anterior  third,  and  scarcely 
equal  to  half  the  length ;  anterior  extremity  very  obUquelv 
rounded,  and  bordered  at  the  lower  angle  with  several  small 
teeth;  posterior  subtruncate,  slightly  emarginate  in  the 
middle :  superior  margin  gentlj  sloping,  nearly  straight, 
sinuated  benind  the  anterior  hinge;  inferior  margin  also 
straight,  exceptine  a  slight  median  sinuation.  Seen  from 
above,  somewnat  lozenge-shaped,  somewhat  tapered  toward 
the  fix)nt,  more  rounded  behmd,  widest  near  the  middle ; 
width  equal  to  about  two-fifths  of  the  length ;  extremi- 
ties obtuse,  subtruncate.  Shell-surface  uneven,  irregularly 
pitted,  marked  with  more  or  less  prominent,  flexuous,  longi- 
tudinal ribs,  and  bearing  usually  a  rounded  central  tubercle ; 
bordered  in  front,  a  little  within  the  anterior  margin,  by  a 
wide,  elevated,  and  rounded  ridge :  posterior  margin  havmg 
a  similar  but  less  conspicuous  boraer.     Length  ^  inch. 
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This  8pecie8''approache8  very  closely  to  G.  cihyssicola^  Sare, 
and  C,  Stimpsonij  Brady.  From  the  former  it  differs  chiefly 
in  having  a  less  pronounced  marginal  belt,  a  more  rugged 
surface,  and  a  less  angular  outline  when  viewed  from  above : 
from  the  latter  in  the  absence  of  any  sharplv  cut  longitudinal 
crests^  and  by  its  more  rounded  contour  and  elevated  anterior 
margm.  There  is,  however,  considerable  diversity  amongst 
the  specimens  here  grouped  imder  the  specific  name  canadensis^ 
and  it  is  possible  that  a  more  extended  series  might  have 
shown  that  they  belong  to  two  or  more  species.  The  chief 
difference  resides  in  the  surface-ornament,  some  exhibiting 
several  short,  rough  and  abruptly  elevated  ridges,  others  being 
only  moderately  pitted,  while  some  (from  one  of  which  our 
drawings  are  taken)  are  intermediate  in  character,  being  rather 
delicatdy  ridged,  chiefly  on  the  posterior  half,  and  vaguely 
nitted  and  ridsred  in  front. 
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Cytherwra  utuUUa,  San,  Tar.     (PL  XEL  fig.  7.) 

A  specimen  which  I  soppofle  to  belong  to  C,  undata  differs 
enough  to  make  it  worth  wnile  to  figure  it.  The  difference  is 
chi^j  in  sarface-scrdptarey  but  slightly  also  in  outline. 

C^therura pumilay  C.^  B.  &  B.,  and  Cytherura  ooncerUrica^ 
C.|  B.  &.  B. 

These  species  have  already  been  figured  and  described  (in 
MS.)  by  the  author  in  conjunction  with  Messrs.  Grosskey  aiid 
Bobertson,  firom  fossil  posttertiary  specimens;  and  I  have 
not  thougnt  it  right  here  to  forestall  those  descriptions,  the 
publication  of  which  I  hope  may  not  be  long  delayed. 

Oytherideis  Jbveolatay  nov.  sp.     (PL  XIX.  figs.  1-3.) 

Carapace  elongate,  compressed ;  seen  from  the  side,  siliquose, 
slightly  depressed  in  front ;  greatest  height  situate  about 
the  middle,  and  equal  to  rather  more  than  one-third  of  the 
length;  extremities  roimded,  the  anterior  much  the  nar- 
rower: superior  margin  almost  straight,  inferior  slightly 
sinuated  in  the  middle.  Seen  from  above,  elongate  ovate, 
widest  near  the  middle,  tapering  gradually-  toward  the  front, 
more  abruptly  behind ;  extremities  acummate ;  width  equal 
to  one-thim  of  the  length.  Shell-surface  smooth,  minutely 
and  somewhat  densely  punctate,  semitransparent,  homy. 
Length  -^  inch. 

Nearly  allied  to  O.  suhtUata,  Brady,  but  more  robust  and 
more  densely  punctate. 


EXPLANATION  OF  PLATE  XIX. 

Fjp,  1.  Cytherideis  fcmolata^  carapace^  seen  from  the  left  side.  | 

Fip,  2.  The  same,  seen  from  above.  >  X40. 

jy.  8.  The  same,  seen  from  below.  ) 

Fip,  4  Cythere  eanaderuis,  carapace,  seen  firom  the  left  side.    | 

I\p,  6.  The  same,  seen  firom  above.  >  X50. 

Fiff,  6.  The  same,  seen  firom  the  fircmt  | 

jy.  7.  Cytherttra  tsndata,  yar.,  carapace,  seen  from  the  left  side.  X  84. 

JFy.  8.  Ci/t?tere  DawsofUy  carapace,  seen  firom  the  left  side.      } 

Fip,  9.  The  same,  seen  firom  aooye.  >  X50. 

Fig.  10.  The  same,  seen  fi*om  below.  j 

lig.  11.  CutKere  leioderma,  carapace,  seen  fi^m  the  left  side,  j 

Ft^,  12.  The  same,  seen  from  above.  >  X40. 

I\g,  13.  The  same,  seen  firom  behind.  ) 
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XLV, — Reph  to  Dr.  Sclater  on  the  Wart-Hogs, 
By  I)r.  J.  E,  Gray,  F.R.S.  iScc. 

The  only  rej)ly  that  I  think  it  desirable  to  give  to  Dr.  Sclater's 
observations  in  the  preceding  Number,  as  regards  the  Wart- 
hogs,  is  to  request  such  readers  as  take  sufficient  interest  in 
the  question  to  read  my  two  former  notes  on  the  subject,  which 
were  called  forth  by  Dr.  Sclater's  remark  in  the  *  ftoceedings 
of  the  Zoological  Society,'  and  then  to  read  his  observati<ms : 
and  I  feel  sure  that  they  will  think  them  as  sophistical  and 
unlike  a  scientific  communication  as  his  paper  m  the  ^  Pro- 
ceedings,' in  which  he  figured  a  head  of  an  adult  male  and  of 
a  young  female,  without  stating  their  age  or  sex,  as  "  illus- 
trative of  the  external  difference  between  these  two  wart- 
hogs  "  (P.  cethiopictM  and  P.  jtEliani).  It  has  yet  to  be 
proved  that  the  whole  difference  between  the  two  neads  does 
not  depend  upon  the  age  and  sex  of  the  animals  whose  heads 
are  figured.  The  heads  are  known  to  change  in  form,  and 
very  probably  the  hair  on  the  ears  becomes  more  developed, 
as  the  animal  reaches  the  adult  age;  and  it  is  one  of  the 
scientific  uses  of  the  Zoological  Grardens  to  observe  such  facts. 
And  I  think  it  a  pity  that  Dr.  Sclater  did  not  wait  until  he 
could  inform  us  wnether  this  was  the  case,  more  especially  as 
the  nakedness  of  the  ears  is  not  the  character  given  by  iftllp- 
pell  of  P.  jEltant ;  and  if  it  should  have  been  found  that  when 
the  animal  reached  the  adult  age  it  had  such  ears  as  are  figured, 
it  would  have  been  the  addition  of  an  important  fact  to  our 
knowledge  of  the  genus,  the  existence  of  a  second  species  of 
which  would  give  me  great  pleasure. 

It  is  true  that  the  oBservations  of  "  M.  F.  Cuvier.  Van  der 
Hoeven,  and  Owen,"  and  I  may  add  Ehrenberg,  Sundevall, 
and  others,  did  not  prevent  me  from  imiting  the  two  species, 
which  they  wish  to  establish  imder  different  names,  m  my 
recent  Catalogue,  because  I  have  always  thought  that  in  natural 
science  the  result  of  examining  a  number  of  specimens  was 
more  to  be  relied  on  and  more  conducive  to  the  progress  of 
.  science  than  deference  to  the  opinion  of  the  most  scientific 
and  revered  names.  In  this  case  I  had  under  my  eye  more 
skulls  than  I  believe  all  the  zoologists  quoted  taken  together  ha^ 
the  opportunity  of  examininff  when  theymade  their  observations, 
whicn  were  ail  made  on  skulls  and  their  teeth.  I  examined 
patiently  and  repeatedly  to  discover  if  I  could  divide  them 
mto  two  kinds,  according  to  the  characters  which  the  natu- 
ralists quoted  had  used  to  separate  the  two  presumed  kinds ; 
and  I  came  to  the  conclusion  that  it  was  impossible  to  sepa- 
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rate  them  by  any  of  those  characters^  and  at  the  same  time 
proved  that  the  characters  proposed  were  not  sexaal,  but  only 
accidental  variations  to  be  found  in  specimens  from  the  same 
locali^  and  killed  at  the  same  time;  and  I  felt  convinced 
that  if  any  of  the  authors  named  had  had  the  opportunity  of 
examining  a  similar  series  of  skulls,  they  would  have  come  to 
the  same  conclusion  as  M.  de  Blainville  had  come  to,  from 
the  same  cause,  in  his  '  Ost^graphie  des  Mammiferes/  where 
he  considers  all  the  skulls  those  otP.  cethioptcus.  I  by  no  means 
deny  that  there  may  not  be  two  species  to  be  distinguished  by 
external  characters :  but  when  I  published  my  Catalogue  no 
such  characters  had  been  pointea  out.  and  I  have  only  had 
the  opportunity  of  examinmg  very  few  preserved  skins  or 
living  animals. 

K  the  difference  in  the  ears  pointed  out  by  Dr.  Sclater 
proves  to  be  permanent  in  all  ages  of  the  animal,  and  the  pe- 
culiarity of  a  species  which  has  not  been  before  observed,  it 
will  be  an  interesting  fact,  and  will  be  duly  appreciated  by  me 
and  other  zoologists. 

I  am  perfectly  aware  that  I  have  made  many  mistakes,  in 
the  more  than  half  century  that  I  have  been  publishing,  both 
of  omission  and  commission ;  indeed  the  constant  revision  to 
which  I  have  submitted  mv  own  papers  on  zoology  show  how 
painfully  conscious  I  am  of  the  fact,  and  how  anxious  I  am  to 
arrive  at  the  truth.  I  have  written  many  papers  and  de- 
scribed many  animals,  and  suggested  various  alterations  in 
the  systematic  distribution  of  them ;  consequently  I  am  much 
more  likelv  to  commit  errors  than  persons  who  have  only  de- 
scribed a  few  species  or  confined  themselves  to  the  study  of  a 
single  series  of  animals. 

Lately  almost  all  Dr.  Sclater's  papers  on  mammalia  have 
been  criticisms  on  my  commimications.    As  soon  as  these  are 

fublished,  he  generally  comes  to  examine  the  specimens  which 
have  described,  consulting  at  the  same  time  my  assistant  or 
attendant  on  the  subject,  to  all  which  I  can  have  no  objection 
if  they  add  any  thin^  to  the  scientific  knowledge  of  the  subject ; 
but  they  often  end  m  the  statement  of  a  point  I  had  abeadj 
examined  and  not  considered  worthy  of  recording,  or,  from  his 
want  of  experience  in  the  study  of  mammalia  (for  birds  have 
been  his  chief  study),  in  what  I  consider  a  mistaxe.  I  am  quite 
willing  to  leave  these  questions  for  future  zoologists  to  decide 
who  was  right 
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XL VI. — Mediterranean  MoUusca.     No.  2. 
By  J.  GwYN  Jeffreys,  F.R.S. 

Since  the  publication  of  my  paper  on  this  subject  in  the 
*  Annals  'for  July  last  I  have  examined  several  local  collec- 
tions in  Sicily  and  at  Naples :  and  I  shall  be  glad  to  correct 
a  few  errors  which  unavoidably  occurred  in  my  notice  of  more 
than  three  hundred  species. 

Brachiopoda. 

Platydia  Davidsoni. — This  certainly  belongs  to  the  genus 
Megerlia ;  and  I  am  inclined  to  agree  with  Philippi  that  it  is 
an  abnormal  form  of  Jf.  truncatay  as,  indeed,  was  suspected  by 
Scacchi,  who  described  it  in  1833  under  the  name  of  Terebra- 
tula  monstruosa.  The  lower  valve,  being  attached  to  coral, 
is  usually  flat,  although  sometimes  puckered  or  indented  so  as 
to  fit  the  sinuosities  of  its  point  ctappui]  and  consequently 
the  striae  on  this  valve  are  wanting.  The  tubercles,  however, 
are  now  and  then  observable  on  its  edges,  where  the  attach- 
ment has  not  been  complete.  A  still  greater  range  of  varia- 
tion, as  regards  shape  and  sculpture,  is  exemplified  in  Anomia 
ephippium.  I  cannot  detect  any  essential  difference  in  the 
skeletons  of  the  typical  and  monstrous  forms  of  M.  truncata. 

CONCHIFERA. 

Pecten  Testae. — With  respect  to  the  recorded  d^th  of  about 
1100  fathoms,  I  may  remark  that  when  I  was  at  Malta  Mr. 
Gibson,  the  manager  there  of  the  Anglo-Indian  Submarine 
Telegraph  line,  showed  me  a  chart  and  notes  which  threw 
considerable  doubt  on  the  accuracy  of  the  information  supplied 
to  M.  Alphonse  Milne-Edwards.  It  seems  that  the  cable 
between  (Jaffliari  and  Bona  parted  and  was  taken  up  in  com- 
paratively shallow  water  only. 

Axinits  transversics. — Lucina  transversa  of  Bronn,  fossil  in 
the  South-Italian  tertiaries,  and  living  on  the  coasts  of  Sicily 
and  North  Africa,  is  also  a  species  oiAxinus^  but  not  A.jkx- 
uosiiSj  var.  Sarsii. 

Astarte  modesta. — Mr.  Searles  Wood  has,  in  the  last  num- 
ber of  the  '  Annals,'  taken  exception  to  my  statement  that  this 
is  allied  to  his  A,  excurrens  and  possibly  the  same  species. 
He  is  nearly  right  in  his  criticism,  although  I  do  not  admit 
his  inference  that  this  is  one  of  the  Crag  species  hitherto  con- 
sidered extinqt  but  inserted  in  my  list  as  still  living.  I  have 
now,  through  the  kindness  of  Mr.  M' Andrew,  seen  the  typical 
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and  perfect  specimens  of  Goiddia  modestaj  and  have  for  the 
first  time  obseryed  the  cartilage,  which  is  not  possessed  by  any 
Astarte.  Mr.  Wood  has  also  obligingly  allowed  me  to  examine 
his  specimens  of  A.  excurrens.  Of  course  no  part  of  the  liga- 
ment is  preserved  in  the  Crag  shells.  The  first-named  species, 
therefore,  must  be  placed  in  the  genus  GrassateUa.  Thetis 
(afterwards  changed  to  Oouldia)  of  C.  B.  Adams  is  merely  a 
synonym  of  Grassatella.  Neither  the  American  nor  the  English 
eminent  conchologists  of  the  same  name  noticed  the  cartilage 
or  internal  ligament  in  their  descriptions  of  Thetis  and  Goiddia, 
Astarte  and  Grassatella  are  closely  allied.  C.  modesta  and 
A.  excurrens  have  a  great  resemblance  j  and,  in  both,  the 
ridges  are  (to  use  Mr.  Wood's  own  words  m  his  description  of 
the  latter  species)  "  subconcentric,  deviating  a  little  m>m  the 
lines  of  growth,''  so  that  at  least  one  of  the  ridges  disappears 
on  the  anterior  side. 

Verticordia  granulata. — I  have  now  dredged  specimens  of 
this  species,  as  well  as  of  F.  acutecostatay  equal  in  size  to 
those  from  North  Japan. 

Gastropoda. 

Gadinia  Gussonii  of  Costa,  not  of  Scacchi.  G.  excentricaj 
Tiberi,  is  probably  distinct. 

Emarginula  Adriatica. — ^Bead  E.  canceUata.  The  first- 
named  is  a  difierent  species. 

^6fa.— Footnote^  for  "  dread  "  read  "  drear." 

Pf/ramiddla  kemtiscula, — The  specific  name  should  be  that 
given  by  Bronn.  plicosa.  See  Herr  Weinkauflf's  notices  in 
the  *  Bullettino  Malacologico  Italiano,'  voL  iii.  p.  97. 

Solarium  Architos. — Bead  8.  Jallaciosum.  The  former 
species  is  flatter,  with  a  rounded  periphery,  and  it  has  a  much 
larger  and  more  open  umbilicus. 

Pleurotoma  cartnata. — Professor  Seguenza  does  not  appear 
to  have  read  what  I  said  in  the  fifth  volume  of '  British  (jon- 
chology '  (p.  222)  as  to  the  specific  name,  when  he  published 
his  article  m  the  third  number  for  this  year  of  the  ^  Bullettino 
Malacologico  Italiano.' 

Pfebopoda. 

Clio  pyramidata, — This  and  the  following  two  species 
belong  to  the  genus  Clio^  not  Cavolina.  By  a  mistake  in 
writing  or  printmg,  the  letter  C  did  duty  for  both  genera. 
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XL VII. — Observations  on  the  Madreporaria  or  ^^  Stony  Corals  " 
takeuj  in  the  late  Expedition  of  the  Yacht '  Noma,^  off  the 
Coast  of  Spain  ana  Portygah  By  W.  Saville  Kent, 
F.Z.S.,  F.R.M.S.,  of  the  Geological  Department^  British 
Museum. 

Sect.  Aporosa. 

Fam.  Tarbinolito. 

Caryophyllia  Smithiij  Stokes. 

This  coral  was  dredged  up  attached  to  shells  and  stones,  at 
a  depth  of  20  fathoms,  off  Cezimbra.  Specimens  kindly  placed 
in  my  hands  by  Mr.  Gwyn  Jeffreys,  from  the  Hebriaes,  Va- 
lencia, and  Malta,  convince  me  of  the  correctness  of  Dr.  Dun- 
can's opinion  that  (7.  Smithiij  borealisj  and  clavus  are  merely 
varieties  of  the  same  species ;  but  at  tne  same  time  there  are, 
I  think,  scarcely  sufficient  grounds  for  uniting  with  these,  as 
he  proposes,  the  Mediterranean  Caryophyllia  cyathus.  This 
latter  possesses  a  massiveness  and  compactness  of  its  corallum 
and  internal  arrangement  and  structure,  and  a  smoothness 
^  of  the  external  surface  of  the  theca^  which  bestow  upon  it 
a  facies  quite  distinct  from  what  obtams  in  either  of  the  other 
varieties ;  the  columella,  pali,  and  septa  are  far  more  solid, 
and  the  latter  would  also  seem  to  be  more  roimded  and  more 
evenly  exsert.  In  C.  cyathus^  a^ain,  the  contour  of  the  cali- 
cinal  fossa  is  almost  or  quite  circular,  while  in  the  other  va- 
rieties it  is  usually  more  or  less  oblong. 

Desmophyllum  crista  gaUiy  M.-Edw. 

Three  examples  of  this  species,  all  of  which  were  attached 
to  masses  of  Lophohelia  prolifera  or  its  variety  anthophyllites^ 
were  obtained  from  a  depth  of  600  fathoms.  As  individuals, 
the  three  differ  from  one  another  considerably.  One  extreme 
example  has  large  prominent  costaB  continuous  from  the  exte- 
rior margin  of  the  exsert  septa  of  the  primary,  secondary,  and, 
often,  tertiary  orders,  to  the  very  base :  in  the  oppositely  ex- 
treme one  tne  costal  elements  are  entirely  absent  or  merely 
represented  by  obscure  lon^tudinal  striae.  The  intermediate 
form  has  the  costce  produced  su^riorly,  while  towards  the  base 
the  theca  is  simply  striate.  In  internal  structure  and  arrange- 
ment, including  the  development  of  the  septa,  the  three  speci- 
mens taken  agree  precisely. 

In  consideration  of  the  above  remarks,  it  will,  I  think,  be 
necessary  to  refer  to  this  same  species  ih^DesmophyUumRiisei 
of  Michelotti  (M^m.  sur  les  Condi,  des  Antilles,  1859),  which 
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he  distinguishes  from  I),  crista  gaUi  simply  on  acconnt  of  its 
prominent  and  persistent  costae. 

Fam.  OcnlinidA. 

Lophohelia  proltferaj  M.-Edw, 

Some  magnificent  examples  of  this  branching  coral  were 
brought  up,  with  the  assistance  of  the  fishermen^  hooks  and 
lines,  off  Cezimbra,  from  a  depth  varying  from  400  to  600  fa- 
thoms. The  whole  series  is  admirably  illustrative  of  the  ex- 
treme diversity  of  form  this  coral  is  suscentible  of  assuming 
under,  we  may  presume,  modified  external  conditions.  Dr. 
P.  M.  Duncan  nas  already  pointed  out  ('  Porcupine '-Expedition 
Madreporaria,  Proc.  Roy.  Soc.  1870)  that  the  form  hitherto 
considered  a  distinct  species,  and  described  as  Lophohelia  an- 
thaphyllitesy  must  now  oe  reco^zed  as  a  variety  only  of  the 
type  species  L.  proUfera.  This  variety  is  very  weu  repre- 
sentea  among  tne  examples  taken  in  our  recent  dredgmg- 
cruise ;  and  their  study  has  suggested  the  following  as  the  in- 
terpretation of  the  causes  at  work  which  bring  about  this  par- 
ticular modification  of  form.  One  of  the  masses  now  before 
me  exhibits  at  its  base  the  short  wide-mouthed  calices  with 
the  characteristic  exsert  primary  septa  of  Lophohelia  proUfsra^ 
while  above,  and  springmg  from  them,  are  the  attenuate  and 
frequently  almost  cylindrical  forms  with  little-exsert  septa, 
which  constitute  the  leading  features  of  L.  anthophyllites.  On 
arriving  on  board  our  yacht  the  whole  basal  portion  of  this 
specimen  was  invested  and  all  the  interstices  filled  up  with 
mud ;  and  this,  in  connexion  with  the  attenuate  or.  so  to  say, 
dravm-up  character  of  the  superiorly  situated  calices,  woula 
seem  to  mdicate  that  at  a  certain  period  of  its  living  history  a 
greater  deposit  of  sedimentary  matter  had  taken  place  in  the 
ocean  bed ;  the  coral-colony  was  consequently  threatened  with 
speedy  destruction,  and  in  the  struggle  for  existence  it  had 
thrown  off  these  longer  forms  of  calices,  which  would  serve  to 
raise  it  up  beyond  the  action  of  the  untoward  conditions  then 
existing.  This  interpretation  is  ftulher  strengthened  by  the 
direction  of  the  calices  in  the  two  extreme  portions  of  the 
mass :  in  the  lower  part  they  all  follow  an  irregular  horizontal 
disposition,  while  in  the  upper  one  they  are  all  directed  per- 
pendicularly upwards.  Tne  variety  of  structure  in  the  indi- 
vidual calices  of  this  same  specimen  is  very  remarkable. 
Some  have  only  the  primary,  and  others  both  the  primary 
and  secondary  septa  much  exsert  and  equally  developed,  while 
a  third  variety  has  all  the  septa  alike,  not  at  all  exsert,  and 
existing  as  little  more  than  striations  on  the  internal  surface 
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of  the  calyx.  While  the  contour  of  the  orifices  of  the  calices 
differs  much;^  some  being  quite  circular  or  prismatic  and  others 
oval,  there  is  quite  as  much  variation  m  their  size,  some 
beinff  over  three  quarters  of  an  inch  in  breadth,  while  the 
smaUest  do  not  exceed  one  fifth  :  these  last  have  an  attenuate 
and  vermicular  appearance,  with  the  rudimentary  septal  deve- 
lopment before  idluded  to.  The  character  of  the  costae  is 
equally  variable,  being  either  highly  developed  or  altogether 
suppressed,  with  every  intermediate  condition.  The  colora- 
tion by  iron  is  very  conspicuous  in  some  of  the  older  parts  of 
the  corallum ;  and  its  presence  in  large  quantity  has  been 
clearlv  ascertained  by  my  colleague  Mr.  Thomas  Davies,  of 
the  Mineralogical  Department. 

Amphihelia  oculata^  M.-Edw. 

A  single  luxuriant  example  of  this  common  Mediterranean 
form  was  taken ;  but  it  does  not  possess  any  marked  pecu- 
liarities. 

Sect.  Perforata. 

Fam.  Enpsammidtt. 

DendrophyUia  ramea^  Blainville. 

Fragments  of  this  magnificent  arborescent  form  were  ob- 
served on  various  occasions  in  the  houses  of  the  residents  at 
Setubal;  but  not  having  heard  of  examples  being  taken  so  far 
north,  I  presumed  they  had  been  obtained  from  the  Mediterra- 
nean, which  sea  is  the  headquarters  of  this  coral.  Before  the 
yacht's  departure,  however,  the  fishermen  brought  us,  fi^eshly 
taken,  with  the  brilliant  orange-coloured  polypes  scarcely 
dead,  huge  masses,  two  feet  in  lengthy  having  some  of  the 
main  branches  upwards  of  three  inches  m  thicbaess. 

The  depth  at  which  these  specimens  were  taken  is  stated  to 
have  been  nearly  100  fathoms.  The  same  statement  applies 
also  to  the  example  of  Amphihelia  oculata.    . 


XLVTII.— Notices  of  British  Funai.  By  the  Rev.  M.  J. 
Berkeley,  M.A.,  F.L.S.,  and  O.  E.  Broome,  Esq., 
F.L.S. 

[Contioued  from  ser.  3.  voL  zviiL  p.  129.] 

1182.  Agaricus  (Lepiota)  metulcespora,  B.  &  Br.  in  Ceylon 
Funri,  ined. 

This  species,  which  at  present  has  been  found  only  once  in 
this  coimtry  by  Mr.  Broome,  and  which  in  external  characters 
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approadiee  A.  cljfpeolaritiSj  is  at  once  distingaidied  hj  the 
length  of  its  spores,  which  is  '0006  inch  ♦. 

1183.  A.  (Lepiota)  Terreiij  n.  s.  Pileo  sabhemisphserica 
rafo  pulyemlento  yermcis  minntis  exasperato;  stimte  sub- 
fequau  squamis  farfxuraceis  concoloribus  c»mato,  annulo  demnm 
fra^rmentitio ;  lamellis  albis,  angustis,  remotis. 

On  sandy  ground.    Forres,  Michael  Terry,  Esq. 

Pilens  1-2  inches,  bright  tawny ;  scales  on  the  stem  of  the 
same  colour,  often  cylindrical;  gills  not  brandied.  Spores 
•0002  inch  long  by  ;00015  wide. 

This  species,  which  appears  quite  distinct,  approaches  A. 
arantUoauSj  on  one  side,  and  A.  acutesauamastts  on  the  other, 
but  is  nearer  to  the  latter  than  the  former.  The  spores  of 
A.  granulo8tt8  are  slightly  larger,  those  of  A.  acutesquamosus 
are  rather  longer,  ana  at  the  same  time  narrower. 

•-4.  (Lepiota)  dypeolariusy  Fr.  Ep.  p.  15. 

It  is  very  desirable  that  the  spores  of  this  species  and  allied 
forms  should  be  carefully  observed,  as  they  seem  to  be  the 
surest  distinction  between  this  species  and  A.  criatatua. 

1184.  A.  (Lepiota)  ermineuajLX.  Ep.  p.  16. 
Coed  Coch,  Mrs.  Lloyd  Wyime. 

♦-4.  (Lepiota)  ramentaceusj  Bull.  t.  696.  f.  3. 
Under  trees.  Coed  Coch,  sometimes  abundantly. 

1185.  A.  (Lepiota)  hohsericeus.  Fr.  Ep.  p.  16. 

On  the  soil  of  flower-beds.  Horticultural  Gardens,  Chis- 
wick. 

*-4.  (Lepiota)  cepcssHpes,  Sow.  t.  2. 

An  extremely  beautiful  and  graceful  form  of  this  species 
occurred  in  a  nothouse  at  Coed  Coch,  resembling  closely  -4. 
licmophorus^  B.  &  Br.,  an  unpublished  species  from  Ceylon. 
The  species,  however^  is  confessedly  so  variable  that  we  do 
not  like  to  separate  it,  though  far  more  delicate  and  more 
brightly  coloured. 

1185  bis.  A.  (Lepiota)  sistratusj  Fr.  Ep.  p.  18. 

On  sandy  ground,  M.  Terry,  Esq.,  Forres. 

This  pretty  species  is  remarkable  for  the  filamentous  ring. 

1186.  A.  (Lepiota)  deltcatm,  Fr.  Ep.  p.  20. 

About  an  old  stump.  Powerscourt,  county  Wicklow,  Sept. 
21,1867. 

Pileus  hemispherical,  obtuse,  rivulose,  viscid,  smooth,  pallid, 
1  inch  across  ;  stem  ^  inch  hiffh,  :|^  thick,  transversely  punc- 
tate, squamulose,  stuffed  with  flocci,  white  above ;  veil  noccose, 
sligntly  appendiculate ;  giUs  free,rounded  behind,approximate, 

*  The  ipoKs  of  this  species  and  tbose  of  A,  crutatttd  will  be  figured  in 
a  plate  iUuetratiDg  a  subsequent  communication. 
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pallid.     The  veil  is  really  double,  floocose,  covered  with  9wly 
particles.     Taste  like  th^t  of  Polyporua  aqwmoe^8, 

This  is  clearly  a  atout  form  of  A^  ddicatufiy  of  whi^h  we 
have  a  figure,  from  the  autbgr,  clos^y  Qorre^poHding  with  qur 
species, 

1187.  A.  (Armillaria)  denigrttus^  Pr,  i^  Mus.  Sueg.  Pileo 
hemisphserico,  obtuso,  camoso,  fusco ;  came  albicante ;  stipite 
subsequali,  solido,  supra  annulum  amplum  striato,  ci^dido; 
lamellis  adnexis,  fuscis. 

On  a  grass-plot,  neiur  shrubs.  Coed  Coch,  Mrs,  Uoyd 
Wynne. 

At  first  sight  yery  like  A,  Leveillei)  but  the  white  spores  9jt 
once  distinguish  it  We  h^ve  an  eiccellent  drawing  &om 
Fries :  but  we  are  not  f^ware  whether  at  present  he  has  given 
any  enaracters. 

1188.  A.  (Tricholoma)  ustalia^  Fr.  Ep.  p.  29. 
Beigate,  W.  Wilson  Saunders,  Esq, 

This  and  one  or  two  other  novelties  are  re(>orded  on  the 
authority  of  a  beautiful  set  of  dra^mgs  which  haye  been  sub- 
mitted to  us,  some  of  which  will  shortly  be  publish^  by  M^^. 
W-G.  Smith. 

1189.  A.  (Tricholoma)  pesmndatusj  Fr,  Syst.  MyQ»  i*  p»  88. 
In  piue-woods.     Street,  Somerset,  Aubrey  Clarke,  Jlsq. 

1190.  A.  (Tricholoma)  colossus ^  Fr.  Bp.  p,  38. 
Under  an  elm.    B^theeston,  Oct.  11, 1869. 

Var,  Pileus  about  4  inches  iwarops,  irregularly  lobed  And 
undulated,  minutely  scaly,  grey ;  stem  i^bout  2  mches  high, 
thicker  upw^krd,  bidT,  yellow  at  the  \>s^ ;  gills  rather  wide, 
pallid     Smell  strong,  like  that  of  oh^ese. 

1191.  A.  (Tricholoma)  pravus^  Lasch  in  Lini^,  vol.  iVi 
no.  532. 

In  a  stov^.    Kew,  July  1867. 

1192.  A.  (Tricholoma)  ccelatusy  Fr.Ep.  p. 42. 

On  the  ground,  C.  E.  Broome,  Charmy  Dk)wn,  Ap.  2?,  1867. 
Spores  subglobose,  '0003  long,  '00015  wide. 

1193.  A.  (Tricholoma)  tigrtnus^  Schaaff,  t-  89, 
Beigate,  W.  Wilson  Saunders,  Esq. 

1194.  4.  (Tricholoma)  aoerbus,  Bull.  t.  571.  f.  %. 
In  woods.     King's  Cliffe,  Wales,  Lyndhurst. 

1195.  A.  (Tricholoma)  brevipes,  fr.  Ep.  p.  51 ;  Bull.  t.  521. 
f.  2. 

Melton  Mowbray,  the  Bev.  H.  H,  Gillett,  June  19, 1869. 

1196.  A,  (Trigholoma)  sardidusy  Fr.  Syst.  Myc.  vol.  i. 
p.  51. 

On  the  ground,  amongst  dung.  Great  Elm,  Somerset,  Sept. 
21,  1866. 

31* 
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&)ore8  pale  fermginoos,  *0003  long. 

1197.  A.  (TrichoToma)  lixivius^  Fr.  Ep.  p.  51. 
In  pine-woods.     Ascot,  Nov.  22, 1865. 

1198.  A.  (Tricholoma)  ptUidus^  Fr.  Ep.  p.  54. 

In  fir-woods.  A.  Jerdon,  Esq.,  Roxburghshire,  Nov.  18, 
1868 ;  Ascot,  Nov.  22, 1865.     M.  Terry,  Esq.,  Forres. 

1199.  A.  (Clitocybe)  nigrescensy  Lasch  in  Linn.  vol.  iv. 
No.  521. 

In  a  larch-plantation,  W.  G.  Smith. 

1200.  A.  (Clitocybe)  tamcUuSj  Fr.  Ep.  p.  62. 

Amongst  grass  at  the  foot  of  old  decayed  elm-stomps. 
North  Kilworth.  Leicestershire,  Oct.  10, 1870. 

♦1200.  A.  (Clitocybe)  orbatus.  Fr.,  Bull.  t.  248.  f.  c. 
Ely,  Nov.  12. 1870,  W.  MarshaU,  Esq. 

1201.  A.  (Chtocybe)  membranaceus^  Fl.  Dan.  t.  1012;  Fr. 
Ep.  p.  68. 

Street,  Aubrey  Clarke. 

1202.  A.  (Chtocybe)  ^rt7w,  Fr.  Ep.  p.  69. 

By  the  side  of  plantations.    Coed  Coch^  Mrs.  Lloyd  Wynne. 
Slightly  hygrophanous,  but  not  becoming  white. 

1203.  A.  (Clitocybe)  brumalisy  Fr.  Syst.  Myc.  vol.  i.  p.  171. 
In  woods.     Ascot,  1868. 

1204.  A.  (Clitocvbe)  ectypua^  Fr.  Syst.  Myc.  vol.  i.  p.  108. 
Roxburghshire,  A.  Jerdon,  Esq. 

1205.  A.  (CoUybia)  distortus.Yr.  Ep.  p.  84. 

At  the  roots  of  trees.    Bowood,  Oct.  19, 1869,  C.  E.  Broome. 

•-4.  tuierosuSy  Bull. 

The  summer  form  of  this  has  no  tuberous  root ;  later  in  the 
year  the  tuber  is  formed,  which  produces  its  pileus  the  foUow- 
mg  season. 

1206.  A.  (CoUybia)  collinus^  Scop.  Cam.  p.  432. 

On  beech-stumps  near  Worthing,  F.  Currey,  Esq.,  Oct. 
1867. 

1207.  A.  (CoUybia)  coracinus.  Fr.  Ep.  p.  95. 
Fir-plantations.    Batheaston,  Nov.  1866,  C.  E.  Broome. 

1208.  A.  (CoUybia)  inolens,  Welmn.  No.  183. 

In  woods.     Street,  Somersetshire,  Aubrey  Clarke,  1868. 

1209.  A.  (CoUybia)  pleocnpes^  Fr.  Ep.  p.  96 ;  Fl.  Dan.  tab. 
2023.  fig.  2. 

In  woods,  A.  Jerdon,  Esq.  Melrose,  Leigh  Wood,  Oct. 
1868,  C.  E.  Broome. 

1210.  A.  (CoUybia)  murinus^  Batsch,  f.  19. 
Marlborough  Forest,  Oct.  15, 1863,  C.  E.  Broome. 

1211.  A.  (CoUybia)  clusilis,  Fr.  Ep.  p.  98. 
b.  minor. 

Coed  Coch,  Oct.  1869. 
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1212.  A.  (Mycena)  cohcarens,  A.  &  S.  p.  163. 
On  bramble.     Batheaston,  Feb.  1869,  C.  E.  Broome. 
1213.-4.  (Mycena)  atro-cyaneua^  Batsch,  f.  87. 
On  the  eround.     Ascot,  [Nov.  22, 1865. 

1214.  A.  (Mycena)  ammoniacusy  Fr.  Ep.  p.  109. 

On  the  CTOund.     Lyndhurst,  Oct.  22, 1868,  C.  E.  Broome. 

1215.  Jr.  (Mycena)  citrinellusj  Pers.  Ic.  et  Desc.  1. 11.  f.  3. 
On  woods.     Lucknam  Grove,  Oct.  15, 1867,  C.  E.  Broome. 

1216.  A,  (Mycena)  saccharijhrus.  n.  s.  Albidus;  pileo 
hemisphserico  toto,  stipite  brevi  fililormi  lamellisque  paucis 
crassiusculis  grannlis  mtentibus  obsitis. 

On  bramble-  and  nettle-stalks.     March  1869,  Batheaston. 

Pileus  2  lines  broad ;  stem  2  lines  high,  fixed  at  the  base 
by  a  few  flocci:  gills  8-9,  very  distant,  arcuato-decorrent, 
their  margin  ana  even  the  surface  ^annlated. 

Allied  to  A,  tenerrimuSf  which  has  crystalline  particles  on 
the  pileus,  but  the  gills  are  free  and  ventricose. 

1217.  A.  (Omphalia)  leucophyllusj  Fr.  Mon.  Hym.  Suec, 
vol.  i.  p.  183. 

Amongst  short  grass.     Coed  Coch,  1869. 

1217  bis.  A.  (Omphalia)  rusticus,  Pers.  Obs.  i.  tab.  4.  f.  12. 

On  the  OTOund.     Sept.  7, 1866,  Coed  Coch. 

1218.  A.   (Pleurotus)   spongiosus^   Lasch  in  Linn.  vol.  iv. 

JL3IO.  040. 

Epping  Forest,  Oct.  12,  1869.  On  beech,  Worthington 
G.  Smith. 

1219.  A.  (Pleurotus)  craspediusy  Fr.  Syst.  Myc.  vol.  i.  p.  187. 
On  dead  trunks,  W.  Wibon  Saunders,  Esq. 

1220.  A.  (Pleurotus)  drcinatusy  Fr.  Ep.  p.  132. 
On  dead  wood,  Worthington  G.  Smith. 

Exhibited  with  A.  porrigens  at  the  Fimgus  Show,  Oct.  5, 
1870.    W.  W.  Saunders. 

1221.  A.  (Pleurotus)  mutilusy  Fr.  Syst.  p.  191. 

On  dead  wood.  Penzance,  Dec.  1869,  C  E.  Broome,  and 
J.  Ralfs,  Esq.   Hastings. 

1222.  A,  \^\QxxiotQa)  porrigens  J  P. 

On  dead  fir.     Inveraiy,  Diie  of  Argyll. 
1223.^.  (Pleurotus)  ^eto/oefef.  Bull.  t.  226.  557. 
On  railroad-sleepers,  abundantly,  Aubrey  Clarke. 

1224.  A.  (Entoloma)^wAa<i^,  Fr.  Syst.  Myc.  vol.  i^.  196. 
On  lawns,  "W.  G.  Smith.     Coed  Coch,  Mrs.  Lloyd  Wynne. 

1225.  A.  (Leptonia)  lappuUiy  Fr.  Ep.  p.  152. 
Forres,  Rev.  J.  Keith. 

1226.  A.  (Leptonia)  solstitialisy  Fr.  Ep.  p.  152. 
Amongst  stones  by  Ae  side  of  Lake  Ceneord,  Aberd.eenshire, 

Sept.  1870,  with  abundant  specimens  of  Lactarius  pubescens. 
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1227.  A.  (Leotonia)  laeutinusj  Fr.  Ep*  p.  163. 

On  A*  grottna  amongst  grass.     Aber,  Sept  30, 1867. 

1228.  A.  (Nolanea)  verecundtUL  Fr.  Spic.  p.  6. 
Amongst  short  grass.    Abet,  Sept  30, 1867. 

1229.  A.  (Stropharia)  inunctuSyFr.  Piled  e  oampiiiifdato 
o6nvexo*-plana,  peUicTila  gelatinosa  facile  secemibili  vestito ; 
stipite  deorsnm  attenoato  candido,  infra  annolura  flo<iooBO- 
fibrilloso  j  lamellis  latis,  adnatis,  ftisco-fiubpmrpureis» 

On  rich  gromid.     Ely,  W.  Marshall.    Sibbertoft* 
Pileufl  2  inches  across,  fleshy,  livid ;  stem  2^  inches  high, 
^  thick,  stuffed,  composed  of  fibres ;  spores  purplish  brown, 
*00(^8  iong»     Kesembles  some  states  of  A^  cemainosus]  but 
the  spores  are  of  a  different  colour  and  much  smaller. 

1230.  A.  (Pholiota)  heteroclitusy  Fr.  Obs.  ii.  p.  223. 
On  dead  trunks.    South  of  England. 

A  magnific^it  species,  of  which  we  have  secured  an  excel- 
lent drawing. 

1231.  A.  (Pholiota)  >nontw>,  Fr.  Syst.  Myc.  vol.  i.  p.  244. 
On  the  trunks  of  trees. 

This  interesting  species  has  been  discovered  in  this  country 
by  Mr.  Cooke. 

1232.  A.  (Pholiota)  confroffOeusy  Fr.  Ep.  p.  169. 
On  an  old  falle^i  ehn.    Coed  Goch^  1866. 

Spores  oblong,  ferruginous,  '0003  mch  long  by  '0015. 

1233i  j4.  (Inocybe)  pkceot^kalusy  Bull,  t  656.  fig.  1. 

Rev.  W.  Houghton,  Preston,  near  Wellington,  Oct.  1869* 

We  r^ret  very  much  that  we  have  seeA  omy  one  small 
specimen  of  this  species.  The  spores  ate  bright  ferruginous 
red ;  and,  if  we  are  correct  in  our  detennination,  the  species 
should  be  placed  in  the  subgenus  Inocybek 

1234*  A.  (Inocybe)  <ialamistratu9y  Fr.  Sy«t.  Myc»  Voi.  i. 
p.  266. 

In  fir-woodii.    Luggela,  Wicklow,  S<^t  1867. 

Spo^res  '0006  bng,  smooth. 

A  noble  species,  remarkable  for  tb^  bW  ooloW  of  the  ba^ 
of  the  stem. 

*-4.  (InoMcybe)  ge(^hyUu»y  yaar.  ZoaenMu^. 

This  curious  form,  if  it  is  really  the  Same  species,  hai^  been 
sent  to  us  by  Mr.  Jerdcm  from  JedbtiTgh>  When  dry,  it  rctldns 
its  brick-red  colour. 

1235.  A.  (Inocybe)  ^cahdludy  Fr.  Syst  Myc.  vol.  i.  p,469. 

Amongst  short  grass.    Little  OrmeS  Head,  Oct  16, 1867. 

Pileus  chestnut,  sericeo-squamulose^  stem  white,  pruinose 
at  the  apex ;  gills  ventricose,  adnexed,  ascending,  pallid* 

1286.  ^.(Hebeloma)/f^ii»,Per8.(^.<jiwt«,  Batsch.f.l99). 

Ife  fit'-Woods.     Gwrwch,  Denbighshire,  Sept.  4,  1866. 
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Pileus  viscid,  gibbous,  smooth ;  taste  not  bitter,  smell  ra- 
phanoid;  stem  not  attenuated,  brown  downwards  and  within; 
gills  thin,  slightly  sinuated  behind,  cinnamon-brown ;  colour 
exactly  as  in  Batsch's  figure. 

1237.  A.  (Hebeloma)  Hnapizans^  Fr.  Ep.  p.  180. 
W.  Wilson  Saunders. 

1238.  A.  (Hebeloma)  datae^  Batsch,  f.  108. 
W.  Wilson  Saunders. 

1239.  A.  (Flammula)  helomarphus,  Fr.  Ep.  p.  184. 

In  fir-woods.     Roxburghshire,  A.  Jerdon,  Esq.,  Nov.  3, 
1868. 
Spores  •00015--00025  long,  pale  brown. 
1239  bis.  A.  (Flammula)  mixtus^  Fr.  Ep.  p.  185. 
On  the  ground  in  pine-woods,  C.  E.  Broome. 

1240.  A.  (Flammula)  sptmosus^  Fr.  Ep.  p.  185. 
In  woods.     Epping  Forest,  W.  G.  Smith. 
Spores -0002  long. 

1241.  A.  (Flammula)  dedpiensj  Smith,  in  Seemann's  Joum. 
1869,  p.  249,  t.  95.  figs.  5-8. 

On  burnt  earth,  Epping  Forest 

Differs  firom  A,  caroonarius  in  the  truly  decurrent  giUs. 

1242.  A.  (Flammula)  alnicolaj  Fr.  Syst.  Myc.  vol.  i.  p.  250. 
On  stumps  of  various  trees,  Mr.  James  English. 

1243.  A.  (Flammula)  conissansy  Fr.  Ep.  p.  187;  Bull, 
t.  178. 

On  dead  stumps. 

Often  confoimded  with  A.  Juscicularisy  but  with  differently 
coloured  ffills  and  spores. 

♦-4.  (Flammula)  hyhridus^  Fr.  Ep.  p.  189. 

On  decayed  wood  of  conifes.  Lyndhurst,  Oct.  16,  1868, 
C  E.  Broome. 

1244.  A.  (Flammula)  jpicreus^  Fr.  Syst  Myc.  vol.  i.  p.  2B9. 
On  the  floor  of  Mr.  Bull's  oichard-houae,  Worthington  G. 

Smith. 

1245.  A.  (Flammula)  IvbricuSj  Fr.  Syst.  Myc.  p.  252. 
Tunbridge  Wells. 

1246.  A.  (Naucoria)  semijleocusj  B.  &  Br.  Pileo  hemi- 
sphserico,  castaneo,  hygrophano,  margine  velo  subtili  albo  or- 
nate; came  alba;  stipite  semihorizontali,  solido;  lamellis 
^listantibus,  adnexis,  fulvis  ;  sporis  echinulatis. 

On  the  side  of  a  bank.    Ascot,  Oct.  30, 1867. 

Pileus  i  inch  across,  subcampanulate,  then  hemispherical 
or  flattened  above,  moderately  fleshy ;  stem  |  inch  hign,  f  line 
thick.    Spores  oblong,  •0003--0004  long,  •00025--0003  wide. 

Allied  to  A.  homzankdis, 

1247.  A.  (Naucoria)  scolednusy  Fr.  Ep.  p.  194. 
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On  moist  ground  under  alders  in  the  Deer-Park,  Powcts- 
court,  county  Wicklow,  Sept.  1867. 
Spores  apiculate,  'OOOS  long  by  'OOIS. 

1248.  A.  (Naucoria)  tenaxy  Fr.  Syst.  Myc.  voL  i.  p.  290. 
With  A.  crobulm.     Welford,  Norths.,  Oct.  13, 1868. 

1249.  A.  (Naucoria)  crobultiSy  Fr.  Syst.  Myc.  voL  i.  p.  200. 
In  a  ditch  among  fragments  of  sticks.     Welford,  Norths., 

Oct.  13, 1868. 

1250.  A.  (Galera)  ovcdis,  Fr.  Ep.  p.  236 ;  Bull.  t.  552.  f.  1. 
Amongst  grass.     SibbertofL  1868. 

1251.  As  (Galera)  antipusj  Lasch  in  Linn.  vol.  iv.  No.  401. 
On  garden-pots,  in  the  soil  of  which  a  good  deal  of  sheeps' 

dung  had  been  used.    Sibbertoft,  March  1870. 

This  species  occurred  during  a  month  or  more  on  diflFerent 
pots,  but  never  in  any  lar^e  quantity. 

Pileus  campanulate,  with  a  marginal  veil ;  stem  striate, 
pulverulent ;  base  subterraneous,  rootmg,  more  or  less  bulbous. 
Spores  rust-coloured,  -0006-0007  W,  -00035  wide. 

1252.  A,  (Galena)  rubiginosus^  P.  Syn.  p.  385. 
Amongst  moss.     Kew  Gardens,  Sept.  1866. 

1253.  A.  (Psalliota)  obturatus^  Fr.  Syst.  Myc.  p.  285. 

On  the  ground  amongst  grass.  Kew.  Melrose,  A.  Jerdon, 
Esq.,  1868. 

1254.  A.  (Psalliota)  melaspermtiSy  Bull.  t.  540.  fig.  1. 
On  the  ground.     Coed  Coch,  Oct.  19. 

Requires  to  be  carefully  distinguished  from  A.  prcscox. 
Attention  must  be  paid  to  the  colour  of  the  spores. 

•^.  (Hypholoma)  lacrymahundus^  Fr.  Syst.  Myc.  vol.  i. 
p.  287. 

A  form  or,  rather,  condition  of  this  species  occurred  at 
Sibbertoft,  in  Sept.  1870,  in  which  the  broadly  adnate  gills 
remained  permanently  white;  The  edge  was  studded  with 
beads  of  moisture,  as  m  the  more  ordinary  condition. 

1255.  A.  (Psalliota)  merdariusj  Fr.  Syst.  Myc.  vol.  i. 
p.  291. 

On  dung.     Sibbertoft,  Oct.  28, 1870. 
Densely  gregarious.     Pileus  moist,  prettily  edged  with  the 
remains  of  the  veil,  ^-1  inch  across,  stem  ^-^  mSi  high. 

1256.  A.  (Hypholoma)  leucotephrusy  B.  &Br.  Caespitosos; 
pileo  primitus  pallido,  subcampanulato,  rugoso,  dein  convexo- 
expanso,  albido ;  stipite  deorsum  sericeo-fibrilloso.  apice  striato 
V.  sulcato-striato,  fistuloso,  annulo  amplo,  hie  ilhc  appendicu- 
lato ;  lamellis  angustis,  primitus  cinere<^albidis,  leviter  adnatis, 
dein  e  griseo  nigris. 

In  large  masses  at  the  base  of  ash  trees.  North  Eilworth, 
Oct.  10, 1870. 
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Pileus  3  inches  across ;  stem  4  inches  high,  -iV  inch  thick ; 
eills  li  line  broad.  Spores  -00028  long,  -00019  wide,  very 
dark  brown  purple. 

This  is  clearly  different  from  A.  CandoUianua  and  A.  ap- 
pendiculatusy  Fr.  The  pileus  is  not  of  a  rich  brown  when 
young,  nor  are  the  gills  when  old  at  all  brown. 

1257.  A.  (Psilocybe)  offnariusj  Fr.  MSS.  cum  icone. 
Pileo  e  conico-convexo,  expanso,  albido,  cinerascente,  non 
hy^ophano,  subumbonato,  subsiJcato-striato:  came  alba; 
stipite  fiiexuoso,  fistuloso,  candido ;  lamellis  valde  distantibus, 
latiusculis,  breviter  adnatis  adnexisve,  cinereis. 

About  the  roots  of  decayed  trees.  North  Kilworth,  Leicester- 
shire, Oct.  10, 1870,  and  in  other  places,  but  not  common. 

Allied  to  A.  coprophilus.  In  colour  the  pileus  somewhat 
resembles  Ht/grophonts  ovinua. 

1258.  A.  (PanaBolus)  acuminatuSy  Fr.,  Batt.  t.  22  F. 
On  dung.     Sibbertoft^  Oct.  1870. 

Exactly  according  with  Battara's  figure,  which  scarcely 
agrees  with  the  specific  name. 

1259.  A.  (Panseolus)  ^9ntco2a,  Fr.  Syst.  Myc.  vol.  i.  p.  301. 
On  dung.    A  stouter  form  than  that  of  Bolton.    Sibbertoft, 

Oct.  1870. 

1260.  A.  (Psathyrella)  mbatratus^  Batsch,  f.  89. 
Batheaston,  Sept.  1869. 

1261.  A.  (Psathyrella)  caudaius.  Fr.  Ep.  p.  239. 
Amongst  the  stumps  of  a  wooden  pavement,  abundantly. 

Sibbertoft.  Sept.  19, 1870. 

A  small  form.  Pileus  at  first  sienna-brown,  at  length 
whitish^  often  transversely  cracked ;  stem  at  first  white,  fibril- 
lose  ;  gills  ventricose,  adnate. 

1262.  A.  (Psathyrella)  empyreumcUicua^  n.  s.  Pileo  expanso, 
hygrophano,  atomato,  e  rufo  pallescente :  stipite  elongato,  se- 
riceo-mrfriraceo,  pallido,  eximie  fistuloso;  lamellis  latis, 
crassis,  distantibus,  dente  decurrente,  adnatis,rufis,  acie  pallidis. 

On  a  wooden  pavement.    Sibbertoft,  Oct.  28, 1870. 

Pileus  1^  inch  across,  margin  crenate ;  stem  2^  inches  high, 
14  line  thick,  narrowly  but  distinctly  fistulose;  gills  2  lines 
broad,  connected  by  veins,  rufous,  then  brown-purple.  Spores 
black. 

Resembling  A.  canfrtwosus  so  closely  that,  till  the  spores 
were  observed,  it  was  taken  for  that  species. 

[To  be  continued.  1 
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XIjlS..''^JSemark$  on  theAnimala  lately  described  by  Dr.  Chcty 
ca  Testudo  chilensis  and  Ateles  BartlettiL  By  P.  L. 
ScLATER^  MLA..  Ph.D,,  F.R.S.,  Secretary  to  the  Zoological 
Society  of  Lonaon. 

I  AM  no  lover  of  controyersy ;  but  taking,  as  I  am  bound  to 
do,  fecial  interest  in  the  correct  determination  of  the  animals 
that  naTe  liyed  in  the  gardens  of  the  2iOological  Society  of 
London,  I  must  ask  the  Editora  of  the  ^  Annals '  to  allow  space 
for  a  few  remarks  upon  the  tortoise  and  spider  monkey  re- 
cently described  by  Dr.  Q-ray  in  this  jonmaL  under  the  names 
Testudo  chilensis  and  Aisles  Bartlettiiy  female. 

Teshtdo  chilensis  is  described  by  Dr.  Gray  in  the  ^  Annals ' 
for  August  last  {aniehj  p.  190)  as  a  ^^  new  Chilian  "  tortoise ; 
but,  in  the  first  place,  it  is  not  new,  and,  in  the  seccmd  place, 
it  is.  as  I  believe,  not  Chilian. 

That  it  is  not  new,  but  merely  hitherto  incorrectly  deter- 
mined, has  been  ahcady  admitted  by  Dr.  Oxsy  himself^  in  his 
sexjond  note  on  this  subject  (antehy  p.  428).  This  Tortoise  was 
first  discovered  by  D'Oibigny  on  the  Bio  N^gro,  in  the  south 
of  the  Argentine  Kepnblic,  but  referred  by  him  and  by  Messrs. 
Dum^ril  and  Bibron  (Erp.  G^n.  ii.  p.  79)  to  Testudo  sulcatOy 
though  the  latter  authors  expressly  notice  the  principal  cha- 
racters in  which  the  single  specimen  examined  differs  from 
that  Afirican  af)ecies^. 

Burmeister,  in  the  second  volume  of  his  ^  La  Plata-Beise,' 
also  follows  the  determination  of  Dnm^ril  and  Bibron,  but 
gives  us  the  additional  information  that  this  tortoise  ^^  is  found 
near  Mendoza,  and  all  over  the  Pampas  "  (2.  c  p.  521)  f. 

In  his  excellent  essay  on  the  seograidiical  distribution  of 
the  Testudinata  (M^m.  Ac  St  r^t  7th  scr.  vol.  TOi.)f  Dr. 
Strauch  discusses  at  full  length  the  alleged  occorrenoe  of  Tes^ 
4udo  sulcata  in  Africa  and  South  America  as  an  extraordinary 
exception  to  the  general  law  of  distribution  of  these  ftnimi^^ 
and  comes  to  the  conclusion  that  eitJier  tiie  African  tortoise 
has  been  introduced,  by  the  agency  of  man,  into  South 
America,  or,  more  probably,  the  American  so-called  Testudo 
sulcata  belongs  to  a  different  species  {I.  c.  m.  23,  24). 

So  far,  therefore,  from  the  so-called  "Chiuan"  tortoise 
being  '^  new,"  it  appears  to  have  been  Imown  to  four  or  five 

*  "  Dans  rhorizontalit^  un  peu  moins  maiqu^  des  plaques  doTBales,  et 
dans  la  presence  d*un  petit  bord  tnmchant  le  long  des  flazics  qui  sont  au 
contraire  arrondis  chez  les  autres." 

t  Dr.  Peters  has  most  kindly  obtained  from  the  Museum  of  Halle  and 
examined  for  me  Burmeister's  specimens,  and  has  no  doubt  of  their  being 
not  Teitudo  sulcata,  but  the  so-called  T.  chilensis. 
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wevioud  writers,  including  the  authors  of  the  *  Erp^tologie 
Q^u^rale/  the  most  ordiuaiy  book  of  reference  on  tne  Rep- 
tiliaw 

Secondly,  as  to  the  haaXity  of  the  two  specitnens  of  this 
tortoise  received  by  the  Zoolorical  Society,  upon  one  of  which 
Dr.  Gray  has  established  his  Testudo  ohiitensis.  It  is  true  that 
they  formed  part  of  a  large  collection  of  living  animals  brought 
to  England  for  sale  from  Santiago.  But  tiiese  were  oertainly 
not  afl  natives  of  Chili ;  for  instance,  the  Burmeister's  Ga- 
riama  {Chunga  Burmeisteri)^  of  which  three  specimens  were 
in  the  collection,  is  confined  to  the  provinces  of  Tucuman  and 
Catamaroa  in  the  north  of  the  Argentine  Renublic*  Again, 
there  were,  besides  the  so-called  Tesdudo  chuensiSy  examples 
of  two  other  tortoises  in  the  collection,  neither  of  which  is 
Chilian— H>ne  {Testuclo  elephantopw)  being  probably  from  the 
Galapagos,  and  the  other  {Geoclemmys  annidata)  from  the 
coast  of  Peru,  or  Ecuador*.  Moreover  it  is  expressly  stated 
by  all  authorities  on  the  subject  that  no  species  of  tortoises 
at  all  are  found  in  Chili  t»  Had  any  tortoise  been  more  re- 
cent^ discovered  in  that  country,  I  cannot  doubt  that  the 
excellent  naturalist  Dr.  B.  A.  Philim>i,  the  director  of  the 
Museum  of  Santiago,  who  has  contnbuted  so  latgely  to  our 
knowledge  of  the  Chilian  fauna  |,  would  have  maae  the  fact 
known.  I  have  very  little  doubt,  therefore,  that  the  speci- 
mens received  from  Santiago,  upon  which  the  so-called  Testudo 
chilensis  has  been  established,  were  either  obtained  from  the 
Argentine  provinces  on  the  opposite  side  of  the  Andes,  along 
wim  the  Burmeister's  Cariamas,  or,  still  more  probably,  from 
near  Buenos  Ayree,  where  the  vessel  which  brought  them 
touched  on  her  way  from  Valparaiso.  To  make  mis  point 
certain,  I  have  written  to  Dr.  Pjhilippi,  and  shall,  in  the  event 
of  the  answer  confirming  my  belief  that  the  tortoise  is  not 
found  in  Chili,  propose  to  change  its  name  to  Testudo  cn^ 
gentinou 

*  In  his  '  Supplement  to  the  Catalogue  of  SHield  Reptilea,'  recently 
published  (p.  29),  Dr.  Gray  rives  the  "GhiH  of  Darien  (5W«fi)''  as  a 
second  loca&ty  for  this  Tenapin.  There  must  be  some  mistake  noTe,  as 
Mr.  Salvia  was  never  in  his  fife  in  the  Gulf  of  Darien.  The  spedmen  ci 
Chodemmy  awwlata  brought  home  living  by  Mr.  Salvin,  in  May  1863, 
and  presented  to  the  Zoological  Society  Twhich  is  probably  what  £>r.  Gray 
refers  to),  was  picked  up  l>v  that  gentleman  himself  at  HuamuchaL  in 
the  Padiic^coast  region  of  Chiatenuua.  See  this  place  as  marked  in  Mr. 
Salvin's  map  accompanying  Dr.  Giinther's  paper,  Trans.  Zool.  Soc.  vi. 
pL53. 

t  Ct  Quiek$Mt,  in  Gay's  < Historia  Fisica y  Politica  de  Chile,'  ii.  p.  8; 
BOfrti, Denksohr.  Akad.  Wien,  v.  Abth. 2,  p.  127;  and  8lrau6ky  Ls.e. p.  27. 

1  See  his  numerous  articles  in  Wiegmaim's  Archiv,  of  most  of  which 
a  list  is  given  m  P.  Z.  S.  1867,  p.  319. 
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I  may  add  that  the  Irpical  specimen  of  Testudo  chilensis. 
Gray,  now  in  the  British  Museum,  has  twenty-five  marginal 
plates,  and  the  same  number  is  shown  in  a  figure  of  this  spe- 
cimen prepared  by  Mr.  Ford.  Our  living  specimen,  however, 
only  possesses  the  normal  number  of  twenty-three.  Dr.  Graj 
gives  no  dimensions  in  his  description.  Our  living  animal  is 
9*8  in.  long,  7*7  broad,  and  4*0  tnick. 

Next,  as  regards  the  spider  monkey  referred  by  Dr.  Gray 
{atUehj  p.  428)  to  the  female  of  his  Ateles  Barllettit.  In  the 
first  place,  Ateles  Bartlettii  (described  and  figured  P.  Z.  S.  1867, 
p.  992,  pi.  xlvii.)  is  by  no  means  a  new  species,  being  the 
same  as  Ateles  variegatus  of  Wagner.  Natterer  discovered 
this  finest  of  spider  monkejrs  on  3ie  Serra  de  Cocoi,  on  the 
Upper  Rio  Negro,  in  1831 ;  and  it  was  first  shortly  described 
by  Wagner  in  1840,  in  the  supplementary  notes  to  his  first 
volume  of  Schreber's  *  Saugethiere '  (p.  313).  Further  details 
are  given  in  one  of  Warner's  articles  on  South-American 
Mammals,  in  the  ^  Abhanmun^en '  of  the  Academy  of  Munich 
(v.  p.  420) ;  and  the  species  is  inserted  in  its  proper  place  in 
the  fifth  or  "  Supplement-Band  "  to  Wagner's  *  Saugethiere,' 
the  most  ordinary  book  of  reference  on  this  Order  of  Mam- 
mals {I.  c.  p.  78). 

Herr  v.  relzeln,  of  the  Imperial  Cabinet  of  Vieima,  who 
has  most  kindly  examined  the  typical  specimens  of  this  spider 
monkey  for  me,  and  agrees  in  considering  them  the  same  as 
Ateles  Barthttiiy  Gray,  so  far  as  he  can  teU  firom  the  figure 
and  very  short  description*  above  referred  to,  informs  me  that 
Natterer  obtained  five  examples  of  this  animal— a  male,  three 
females,  and  a  youn^.  But  as  the  females  agree  with  the 
male  in  the  yellow  colour  of  the  under  surface,  it  follows  that 
the  spider  monkey  just  described  by  Dr.  Gray  as  resembling 
his  A,  Bartlettiiy  except  in  beinff  "  greyish  white*'  where  the 
A.  BariUttii  is  "  bright  yellow,'  cannot  be  the  female  of  this 
species.  Nor  can  it,  I  think,  be  the  yotmg  of  this  spider 
monkey,  as  Herr  v.  Pelzeln  informs  me  that  the  young  indi- 
vidual of  A.  varieaatusj  in  the  Imperial  Cabinet  of  Vienna, 
resembles  the  adult,  except  in  the  absence  of  the  frontal  spot 
and  the  white  stripe  on  the  sides  of  the  face.  At  the  same  time 
the  condition  of  the  skeleton  of  the  Society's  specimen  shows 
it  to  have  been  quite  immature :  and  the  length  of  the  fur  and 
other  characters  of  this  example  agree  so  well  with  those  of 


*  HeiT  v.  Pelzeln  observes  that  the  under  colour  is  rather  too  bright 
in  the  figure  and  that  no  dimensions  are  given.  In  two  of  Natterer's 
specimens,  also,  the  yellow  colour  of  the  under  body  is  continued  over 
tne  upper  surface  of  the  limbs. 
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A.  variegatus  that  I  should  be  sorry  to  make  a  new  species 
out  of  it  without  further  evidence. 

Dr.  Gray  gives  no  locality  or  other  particulars  concerning 
this  specimen,  simply  stating  that  it  has  been  "  received  "  by 
the  British  Museum.  I  may  therefore  add  that  it  was  ob- 
tained by  the  Hon.  A.  Grordon,  lately  Governor  of  Trinidad, 
from  the  upper  part  of  the  Caura  river,  a  southern  confluent 
of  the  Orinoco,  and  presented  alive  to  tne  Society's  collection 
on  the  14th  ot  Julv  last.  It  died  on  August  18th,  and  was 
sent  to  the  British  Museum. 


L. — NotulcB  lAchenologicce,     No.  XXXIV. 
By  the  Rev.  W.  A.  Leighton,  B.A.,  F.L.S.,  F.B.S.  Ed. 

Notes  on  the  Chemical  Reaction  in  the  British  species  of 
Pertusaria. 

In  preparing  my  ^  Lichen-Flora  of  Great  Britain '  I  have  had 
occasion  to  devote  a  good  deal  of  attention  to  the  genus  Pertur- 
sariay  and  have  discovered  that  in  no  series  of  lichens  do  the 
chemical  rea^nts  give  more  important  or  more  beneficial  re- 
sults. By  their  means  we  are  not  only  enabled  to  define  the 
limits  of  the  species  themselves,  but  also. definitely  and  satis- 
factorily to  allocate  the  forms  comprised  in  the  old  pseudo- 
genera  of  Variolaria  and  Isidiuniy  which  have  ever  proved  a 
sort  of  crtix  to  lichenists,  and  have  consequently  pertormed  a 
continual  migration  from  one  genus  to  another.  My  proposed 
arrangement  is  as  foUows : — 

A.  Thallus  K  yelloWy  then  orange-red. 

1.  P.  multipunctata  (Turn.),  E.  Bot.  2061.  Vdriolaria 
multipunctcUaj  T.  &  B.  I  Lich.  Br.  73. 

2.  P.  Westringii  (Ach.).  P.  lactescens,  Mudd !,  Man.  272. 
Isidium  Westringiiy  T.  &  B.I  Lich.  Brit.  93 ;  E.  Bot.  2204. 

3.  P.  ghmeraJta  (Schleich.). 

4.  P.  ceuthocarpa  (Sm.),  E.  Bot.  2372.  Isidium  microstic- 
ticum,  T.  &  B.  f  Lich.  Br.  94. 

6.  P.  dealbata  (Ach.),  E.  Bot.  1541  &  1511.  Isidium  pa- 
radoxuml  and  corallinuml  and  coccodes !  a  &  )8,  T.  &  B.  Lich. 
Brit.  97,  100,  89.  Variolaria  chlorotheciay  Tayl.  f  Fl.  Hib.  2. 
P.  syncarpaj  Mudd  1,  Man.  273. 

B.   Thallus  K  yeUoWy  C  yellow. 
6.  P.  communisy  DC.,  E.  Bot.  677 ;    and  forma  rupestrisy 
DC. 
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7.  P.  dactylina  (Ach.)>  Fellm.  144.  Indium^  Adu  Syn. 
282. 

C.  TiaUua  E  yelloWy  0  reddish  orange. 

8.  P.  bryontha  (Ach.),  Th.  M.  Fr.  9 ;  Fellm.  142;  Anu  108. 

9.  P.  mdaUuca  (Sm.),  E.  Bot.  2461. 

10.  P.  faUax  (Pers.),  E.  Bot.  1731  &  1529.  Thdotrerna 
h/meneumj  T.  &  B.!  lach.  Br.  185.  Isidium  ItUescenSy  T.  & 
B. !  I  c.  p.  87, 

D.   ThaUits  K  yellow^  C  crimson. 

11.  P.  ffyrocheilay  N7I.  in  Flora,  1865,  p.  354. 

E.   Thallus  K-yC  crimson. 

12.  P.  wfofto  (Turn.),  E.  Bot  2062.  Variolaria  lacteoy 
T.  &  B.  f  Lich.  Br.  69  :  E.  Bot  2410.  Variolaria  aspergiUaj 
T.  &  B.  f  I  c.  67  :  E.  Bot.  2401.  Variolaria  conspurcata/T. 
&  B.  I  Z.  c.  65 ;  E.  Bot.  964.  Isidium  coccodes  )9,  T.  &  B. ! 
I.  c.  89. 

F.   ThattusK^yC.roseHy>lour. 

13.  P.  Jiwinea  (L.)j  E.  Bot  1713.  Variolaria,  T.  &  B. ! 
/.  c.  64.     Variolaria  ilicea^  Lyell  I,  MS.  in  Herb,  Boner. 

G.  7%affw*K-,C-. 

14.  P.  ophtkalmim^  Nyl.  I  Scand.  180.  In  Herb,  Borrer  at 
Eew  i0  an  Irish  specimen  labelled,  in  Dr.  Taylor's  bund- 
writing,  P.  constellata,  TayL,  which  appears  identical  with 
this* 

15.  P.  ghbulifsra  (Turn.),  E.  Bot  2008  &  1714.  Fortb- 
iaria,  T.  &B.IZ.  c.  59.  Variolaria  discoidea^T.  &  B.llc. 
61. 

16.  P.  Hutchinsice  (Turn.  &  Borr.),  B.  Bot  Suppl.  2652. 
Thdotrema,  T.  &  B.I  I  c.  178. 

17.  P.  glomulifera.  Borr.L  Leight  Ang.  Lich.  30, 1 11.  f.  2. 

18.  P.pustulata  (Ach.),  Leight  Ang.  Lich.  30,  t  10.  f.  4. 

19.  P.leioplaca  (Ach.). 

20.  P.  nofeiw,  Nyl!  in  Flora,  1864,  p.  489. 

H.   Thattus  K  hrovmish^  C  — . 

21.  P.  fastigiata  (Turn.  &  Borr.).  Isidium  oculatum  fi. 
fastigiatum,  T.  &  B.  I  Z.  c.  p.  103.  Variolaria  polytheda. 
Tayl. !  Fl.  Hib.  2.  114. 

22.  P.  sublacteaj  Leight.,  n.  sp.  Variolaria  lactea,  in  Herb. 
Borrer !,  and  plant  spoken  of  in  T.  &  B.  Lich,  Brit.  p.  72. 
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LL— //tie  of  Goleoptera  received  from  Old  Ccdabar.  an  tk^ 
West  Coast  cf  Africa.    By  Andrew  Murray^  F.L.S. 

[Oontmued  from  p.  413.] 
MONOHAMMUS,  Serv. 
1.  Monohammus  ruspator,  Fab.  Syst.  El.  ii.  300. 
M,  nubifer,  Schonh.  SyzL  Ins.  iii.  App.  166. 

Nigro-piceuB,  opacus,  dense  nmbrino-pabescens ;  thorace  in- 
SBQuali  utrinque  unispinoso ;  elytris  fasciis  duabos  cinereis 
obliapis  diyergentibns  obaoletis. 

Long.  &-10  lin.,  lat.  3  lin. 

Opaane,  nigro-piceous,  clothed  with  a  dense  umber-brown 
close  pue.  Tnorax  with  a  stout  spine  on  each  side.  Elytsa 
with  two  cinereous  obliquely  diverging  fasciae.  The  scuteUar 
space  usually  darker  brown  than  the  rest,  and  always  stopping 
snort  of  and  within  the  humeral  angle. 

I  have  come  to  the  conclusion  that  Fabricius's  M.  ruapator 
and  Schdnherr's  M.  nvinfrr  are  the  same  species.  It  varies 
much  in  size,  and  somewhat  in  shade  of  colour,  and  in  the 
markings :  but  their  character  is  always  the  same. 

The  relations  of  the  Old-Calabar  Monohammi  are  to  the 
Indian  species,  and  not  to  the  European  and  North- American, 
which  differ  from  them  somewhat  in  facies  and  more  especially 
in  texture.  The  genus  is  not  represented  in  the  Brazilian 
region,  but  is  replaced  by  Tcenioteey  Ptychodes^  &c. 

2.  Monohammus  sparsutar,  Chevr.  Rev.  et  Mag.  d.  2iOol. 

Cinereo-obscurus,  in  elytris  ni^ro  irroratus;  capite  sulcato, 
disperse  punctato ;  antennis  cmereis,  longe  obscuro  macula- 
tis ;  thorace  insequali,  vage  punctato,  transverso,  antice  pos- 
ticeque  truncato,  angusteque  constricto,  basi  modice  coarc- 
tato,  spina  laterali  valida ;  scutello  semirotundato,  macula 
grisea  signato ;  eljtris  punctato-striatis,  thorace  latioribus, 
humeris  rectangulis.  apice  subtruncatis. 

Long.  7^  lin.,  lat.  2^  lin. 

Similar,  so  far  as  regards  the  colour  and  markings,  to  M.  irro^ 
rcUor  (posteJt),  but,  as  regards  form,  to  the  M.  ruspaior  of  Fa- 
bricius,  only  a  little  smeller,  ash-coloured,  and  with  only  some 
scattered  punctures  on  the  bead  and  thorax ;  on  the  first  is  a 
longitudinal  groove.  Mandibles  and  eyes  black.  AntenneB 
brownish  black,  ringed  with  ash-colour  at  the  base  of  the  arti- 
cles^ starting  from  the  fourth.  Thorax  transverse,  unequal, 
straight,  and  narrowly  grooved  transversely  on  the  anterior 
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and  posterior  margins,  with  the  base  regularly  constricted. 
Scutellum  marked  with  a  yellowish  ronnded  patch.  Elytra 
broader  than  the  thorax,  broad  and  little  flattened,  projecting 
and  rectangular,  on  the  shoulder,  shortly  truncate  at  the  apex, 
marked  with  striae  formed  of  small  pimctures  placed  rather 
close  to  each  other.  Their  surface  is  covered  with  little  drops 
of  blackish  brown.     Legs  and  underside  of  a  uniform  grey. 

Described  by  M.  Chevrolat  from  a  specimen  receivea  by 
Mr.  Hislop ;  but  a  specimen,  named  by  him,  which  I  have 
seems  to  me  only  a  small  variety  of  M.  ruspatar. 

3.  Monohammua  baaaJtSj  Chevr.  Eev.  et  Mag.  d.  Zool. 
1857,  p.  74. 

Brunneo  cinereoque  variegatus ;  capite  thoraceque  (spina  late- 
rali  valida)  vage  punctatis ;  palpis  oculisque  nigris ;  anten- 
nis  nigris,  lon^s  ($),  robustis,  fusco  longe  cinereoque 
breviter  annulatis ;  scutello  subquadrato^  cinereo,  intus  ae- 

I)resso ;  elytris  crebre  punctatis.  ad  basm  minute  tubercu- 
atis,  ad  apicem  subtruncatis,  lasciis  duabus  nigricantibus 
prima  lata  basali  infra  triangulariter  protensa,    secunda 
obUqua  ultra  medium. 
Long.  9i-12  lin.,  lat.  3-3i  lin. 

This  species  also  closely  resembles  the  M.  ruspator  of  Fabri- 
cius.  Its  colour  is  obscure  ashy,  a  little  shining  nere  and  there- 
Head  irregularly  and  sparsely  punctate,  and  with  a  narrow 
longitudinal  groove.  Palpi,  mandibles  at  the  apex,  and  eyes 
black.  Antennae  a  little  longer  than  the  body  (in  the  female) , 
lightly  clothed  with  a  fine  down  below,  with  the  first  article 
black,  scabrous  and  strongly  margined  at  the  apex,  second 
small,  third  and  fourth  very  long,  brown,  the  remainder  dimi- 
nishing in  length,  and  more  or  less  ringed  with  ash-colour  at 
their  base.  Thorax  transverse,  straight  and  grooved  trans- 
versely along  its  anterior  and  posterior  margins,  with  a  very 
strong  lateral  spine,  which  is  closely  punctate ;  the  disk  and 
the  sides  are  only  sparsely  punctate.  Scutellum  somewhat 
square,  ash-coloured,  depressed  in  the  middle.  Elytra  of  the 
breadtn  of  the  thorax  at  the  tip  of  the  spines,  cut  rectangu- 
larly on  the  shoulder,  feebly  attenuated  behind,  rounded  on 
the  exterior  part  of  the  apex,  but  truncated  near  the  suture, 
which  is  unarmed ;  of  an  obscure  ash-colour  mixed  with  black, 
with  two  bands  of  the  same  colour ;  the  first  rests  on  the  base, 
and  extends  as  far  as  the  shoulder  and  obliquely  backwards 
to  the  suture ;  the  second  is  narrow,  behind  the  middle,  and 
directed  obliquely  towards  the  suture ;  they  are  covered  with 
a  rather  close  punctation,  which  becomes  slightly  tubercular 
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on  the  basal  band.  Body  below  and  legs  of  an  ash-colour 
less  obscure  than  above,  marked  by  scattered  distant  punc- 
tures; middle  tibi«  excised  about  the  middle  of  the  outer 
margin,  and  feebly  pilose  to  the  apex ;  tarsi  of  a  more  or  lees 
obscure  ash-colour  fringed  by  silken  and  golden  hairs. 

M,  ruspatoTy  Fab.  {nubifevj  Sch.),  differs  in  haviug  the  basal 
dark-brown  space  triangular,  and  never  occupying  the  shoul- 
der ;  this  has  the  whole  base,  shoulder  included,  of  the  brown 
colour.  It  is  a  larger  species,  and  has  longer  and  stronger 
antennas. 

One  specimen.     In  my  collection. 

4.  Monohammns  oculijronsj  Chevr.  Rev.  et  Mag.  d.  Zool. 
1856,  p.  490. 

Vage  punctatus,  fuscus ;  mandibulis,  oculis  et  in  vertice  ca- 
pitis quatuor  maculis  sericeis  nigris ;  thorace  antice  uni-  et 
postice  bistricto,  tuberculis  duobus  dorsalibus,  spina  laterali 
sat  valida ;  elyms  fasciis  duabus  obscuris,  prima  latissima 
e  basi  ad  medium,  sed  secunda  ultra  medium. 

Long.  10  lin.,  lat.  3J  lin. 

This  species  would  have  been  more  correctly  named  had 
it  been  called  oculiocdput    instead  of  ocuUfronsy  the  black 

Eatches  from  which  it  is  named  being  quite  at  the  back  of  the 
ead,  so  as  to  be  almost  concealed  under  the  thorax  when  the 
head  is  bent  back.  It  is  of  a  brownish  ash-colour,  and  marked 
by  small  distant  punctures.  Head  strong,  longitudinally  sili- 
cate in  front,  with  four  subocellate  velvety  black  patches 
joined  together  posteriorly  on  the  occiput.  Labrum  large, 
square.  Clypeus  transverse,  pale  ash-coloured.  Antennee 
entirely  brown,  scarcely  longer  than  the  body  (in  the  female) ; 
first  article  elongated,  swollen  and  nodulated  at  the  apex. 
Thorax  as  long  as  broad,  straight  at  the  extremities,  with 
three  transverse  grooves,  of  which  the  anterior  is  flexuous  and 
the  two  at  the  base  straight ;  it  is  bituberculate  towards  the 
disk  near  the  anterior  sides,  depressed  in  the  centre,  and  with 
a  slight  longitudinal  keel.  Scutellum  semicircular,  rather 
large.  Elytra  broadly  rectangular,  raised  on  the  shoulder 
(with  some  small  smooth  tubercles),  narrowly  rounded  at  each 
extremity,  and  with  two  obscure  bands,  of  which  the  first  ex- 
tends from  the  base  to  the  middle,  and  the  second,  which  is 
narrow,  is  beyond  the  middle.  Middle  tibiae  furnished  on  the 
outside  with  an  emarginate  tooth,  and  fringed  up  to  the  apex 
with  a  yellowish  down.  Five  abdominal  segments,  first  and 
fifth  large. 

Not  common. 
Ann.  &  Mag.  N.  Hist.  Ser.4.   Vol.yi.  32 
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5.  Monohammut  cordiferj  Chevr.  Rev.  et  Mag.  cL  Zool. 

1856,  p.  490. 

Parvus,  minute  et  ordine  punctatus,  griseus ;  pandibulis  apice, 
oculia  macula(jue  subscutellari  et  cordiformi  in  eljrtris  nigris; 
ante^ni8  longis^  fuscis;  eljtris  ai^guste  tnmcatis,  fasciola 
fusca  uHra  medium  signatis. 

Long.  4  Un.,  lat  1\  lin. 

Small,  regularly  and  finely  punctate,  obscure  ash-coloured. 
Head  sUghtly  inclined  and  longitudinally  sulcate.  Palpi 
brown,  yellowish  at  the  apex.  Mandibles  and  eyes  black. 
AntennsB  once  and  a  half  the  length  of  the  body ;  the  first  article 
gre)r,  and  the  following  ferruginous.  Thorax  straight  in  front 
and  behind,  grooved  on  the  anterior  margin;  lateral  spine 
situated  in  the  middle,  tolerably  strong  and  sharp.  ScuteUum 
semicircular,  silky  ana  ash-coloured.  Elytra  broader  than  the 
thorax,  cut  straight  at  the  base,  rectangular  at  the  shoulder, 
parallel,  narrowly  truncate  at  the  apex,  marked  with  a  black 
silky  subcordiform  patch  behind  the  scutellum  j  an  obscure 
obsolete  transverse  band  which  reaches  tp  the  Bciargin  is  placed 
beyond  the  middle,  and  some  small  spots  of  the  same  colour 
are  scattered  here  and  there.  Legs  and  body  below  of  a  uni- 
form ashy-ffrey  colour ;  middle  tibiae  emargmate  on  the  outer 
side,  and  clothed  with  a  pale  villous  pubescence. 

One  specimen  in  my  collection^ 

6.  Monohammu8  Thomsoniy  Ghevr.  Bev.  et  Mag.  d.  Zool. 

1866,  p.  184.    PL  IL  fig.  4. 

Affinis  M,  LuscxBy  Fab.  Vage  punctatus,  fuscus ;  mandibulis 
oculisque  nigris ;  capite  lon^tudinaliter  sulcato ;  antennis 
pubescentibus,  apice  luftiscatis ;  thor^e  transverse  (cinereo 
rweviter  et  dense  piloso)  antice  posticeque  recto,  lateribus 
acute  et  valide  spinoso :  scutello  albo  ;  elytris  cum  macula 
communi  ma^a  scutellari  alteraque  laterali  ampla  virguU- 
formi  atro-holosericeis  (foemina). 

Long.  9 J  lin.,  lat.  Z\  lin. 

Allied  to  M.  Lu8c<By  Fab^  Fuscous,  irregul^ly  punctate. 
Mandibles  and  eyes  black.  Antennas  pub^cent,  with  the 
apex  fuscous.  Ttorax  densely  covered  with  a  cinereous  pile, 
UiQ  sides  armed  with  an  acute  and  stout  spine.  ScuteUum 
white.  Elytra  with  a  large,  black,  velvety,  silky,  scuteUa^ 
patch  common  to  both,  and  another  large  one  on  the  sides. 

Named  by  M.  Chevrolat,  in  aocordaice  with  my  wish,  in 
honour  of  Mr.  W.  C.  Thomson,  at  that  time  missionary  at 
Old  Calabar,  now  a  medical  practitioner  in  Liverpool,  to  whom 
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I  am  indebted  for  a  very  large  number  of  the  species  received 
from  Old  Calabar. 

7.  Monohammua  vrroratOTy  Cheyr.  Bey.  et  Mag.  d.  ZooL 
1855,  p.  517, 

Alatus,  elonffatus,  vage  punctatus,  nigro  cinereoque  yestitus; 
antennis  (cinereo  annulatis)  tibiisque  partim  ferrugineis ; 
thorace  antice  postice(jue  recte  truncato,  ad  basin  late  sul- 
cato,  spina  laterali  yabda ;  elytris  thorace  multo  latioribus 
(humens  rectan^is),  in  apice  obtuse  tnmcatis,  striato- 
punctatis,  cinereis  nigro  irroratis  et  fere  trifasciatis. 

Long.  8  lin.,  lat.  2^  lin. 

Of  the  size  of  M.  raspatory  Fab.,  but  somewhat  narrower 
and  proportionally  more  elongate.  Body  ash  -  coloured, 
covered  with  black  spots  and  patches.  Head  with  only 
some  scattered  punctures,  blackisn  ash-coloured  behind,  and 
with  a  triangular  black  patch  on  its  occipital  part  and  an 
elongated  one  on  each  side  facing  the  eyes.  Longitudinal 
channel  very  narrow.  Palpi  brown,  yellowish  at  the  apex  of 
the  articles.  Mandibles  black,  rugose  at  the  base,  smooth  at 
the  tip.  Eyes  black.  Antennse  ferrueinous,  ash-coloured  at 
the  base  of  the  articles,  starting  from  flie  fourth :  first  article 
obscure,  punctate.  Thorax  almost  as  long  as  broad,  truncate, 
rather  broadly  grooved  at  the  base ;  its  oisk  has  tnree  small 
blackish  convexities  with  some  scattered  punctures;  the 
lateral  spine,  is  broad  and  thickened  at  the  base.  Scutellum 
broad,  semicircular^  ash-coloured,  with  a  large  black  rounded 
«ooL  Elytra  three  times  the  length  of  the  thorax,  broader 
than  it,  projecting  and  truncate  rectangularly  at  the  shoulder^ 
subtnmcate  at  the  apex,  punctate-^triate,  the  punctures  trans- 
versely tubercular  on  their  front,  near  the  base,  aa  if  im- 
pressed fix>m  behind ;  the  ground-colour  is  ashy,  and  covered 
with  black  spots  which  are  more  or  less  confluent,  forming  aa 
it  were  three  transverse  bands.  Body  below  uniform  ash- 
coloured.   Thighs  arched,  ferruginous ;  tarsi  ashy  ferruginous. 

Only  one  or  two  specimens. 

8.  MonohammuB  viridipennisy  Chevr.  Rev.  et  Mag.  d. 
Zool.  1855,  p.  284. 

Opacos,  nigro-plumbeus^  pube  albida  indutus ;  capite  in  longi- 
tudinem  arete  sukato,  antice  bifoveolato ;  articulis  palporum 
apice  luteis ;  antennis  nigris,  C(»rpore  vix  longiorilms  ^  tho- 
race antice  posticeque  recto  et  marginato,  transversim  tri- 
stricto,  vix  punctato,  spina  laterali  valida,  brevi ;  scutello 
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semirotondato.  nigro  nitido;  elytris  panctato-striatis,  plus 
minusve  viridibus  (foemina). 
Long.  1\  lin.,  lat.  2^  lin. 

Opaque,  leaden  black,  with  a  whitish  pubescence.  Head 
sharply  longitudinally  sulcate,  bifoveolate  in  front.  Antennae 
black,  scarcely  longer  than  the  body.  Thorax  transversely 
thrice  constricted,  scarcely  punctate,  with  a  strong  short  lateral 
spine.  Scutellum  semirotundate,  black,  shining.  Elytra  di- 
stinctly punctate-striate,  in  some  specimens  more  or  less  green, 
in  others  of  the  general  lead-colour,  sometimes  faintly  obliquely 
clouded. 

In  my  collection. 

Pachystola,  Reiche,  Voy.  en  Abyss,  p.  393. 

1.  Pachystola  annultcorntSy  Chevr.  Rev.  et  Mag.  d.  Zool. 

1855,  p.  184.    PI.  III.  fig.  5. 

Cinereo-glauca ;  capite  antice  cervino,  postice  fusco  variegato, 
longitudine  sulcato,  mandibulis  ocuusque  nigris;  antennis 
nigris,  cum  tertio  articulo  apice  quartoque  basi  cervinis ; 
thorace  transverso^  antice  posticeque  (bistricto)  recto,  lateri- 
bus  breviter  unispmoso,  fusco  irrorato,  vittis  tribus  glaucis  ; 
scutello  ma^o,  semirotundato ;  elytris  remote  et  subseriatim 

Eunctatis,  glaucinis,  cum  macula  magna  scutellari  vittaque 
iterali  arcuata,  intus  ramosa,  fuscis  ;  corpore  infra  cineras- 
cente,  lateribus  abdominis  fusco  maculatis. 
Long.  12  lin.,  lat.  4  lin. 

The  excellent  figure  by  M.  Migneaux  renders  it  unnecessary 
to  add  any  thing  to  the  above  rubric,  except  that  the  light  parts 
are  cinereous  or  glaucous  and  the  dark  parts  fuscous. 

Several  specimens  received  from  the  neighbourhood  of 
Creek  Town. 

This  genus,  it  is  scarcely  necessary  to  say,  has  nothing  to 
do  with  Lamia  textor^  although  that  species  stands  as  the  first 
species  under  a  genus  of  this  name  in  Dejean's  Catalogue. 

2.  Pachystola  arcuata^  Chevr.  Rev.  et  Mag.  d.  Zool.  1855, 

p.  184. 
Fusca;    mandibidis  oculisque  nigris;  capite  truncato,   inter 
oculos  angusto  et  inter  antennas   angulosim  emarginato; 
antennis  crassis,  apice  acutis ;  thorace  transverse,  insBqualiter 

Slicato,  lateribus  late  et  acute  spinoso ;  elytris  cum  maculis 
uabus  brunneis,  prima  decussata  (e  scutello  ad  medium 
marginem),  secunda  laterali  (infra  humerum)  et  ubique  grosse 
punctata ;  vitta  alba  pectorali. 
Long.  11  lin.,  lat.  3i  lin. 


Digitized  by 


Google 


Mr.  A.  Murray  on  Coleopterajrom  Old  Calabar.     481 

Fuscous ;  mandibles  and  eyes  black.     Thorax  unequally 

Silicate.     Elytra  with  two  brown  patches :  the  first  decussate, 
i-om  the  scutellum  to  the  middle  of  the  margin  ;  the  secona 
lateral,  below  the  shoulder,  and  everywhere  coarsely  punctate. 
Underside  with  a  white  pectoral  stripe. 
Several  specimens. 

3.  Pacht/stola  decussataj  Chevr.  Rev.  et  Mag.  d.  Zool. 
1856,  p.  530. 

Brunnea;  vittis  duabus  in  thorace  (prima  laterali,  secunda 
infra  lata  post  oculos),  in  elytris  vittis  duabus  decussatis^ 
magnam  literam  X  formantibus,  tertiaque  parte  apicah 
suturse,  femoribus  posticis  ad  apicem  maculis  duabus  cor- 
poreque  infra  (medio  excepto)  albidis ;  mandibulis,  clypeo  et 
oculis  amplis  nigris ;  antennis  validis,  corpore  brevioribus, 
articulo  ultimo  acuto. 

Long.  16  lin.,  lat.  5  lin. 

Brown.  Head  convex  on  the  forehead,  truncated  obliquely 
below,  marked  behind  with  five  lines  and  with  a  longitudinal 
narrow  channel  which  borders  the  eyes.  Mandibles  brilliant 
black.  Labrum  pilose,  square.  Clypeus  very  narrow,  trans- 
verse. Eyes  large,  slightly  emarginate  above,  black.  Antennae 
hardly  reaching  more  than  two-thirds  of  tne  length  of  the 
body,  tolerably  thick,  with  the  last  article  acuminate.  Thorax 
straight  in  mmi  and  behind,  marked  with  three  transverse 
channels ;  four  white  lon^tudinal  dorsal  tubercles  two  lines  in 
length,  the  first  on  the  side,  and  the  second  below,  facing  the 
eye;  lateral  spine  very  stout  and  sharp.  Scutellum  semi- 
circular. Elytra  broader  than  the  thorax,  raised  on  the  shoul- 
der, and  depressed  within  it,  parallel  and  rounded  towards  the 
apex  of  the  suture,  which  is  slightly  angular ;  they  have  two 
white  bands  crossed  in  the  form  of  an  X,  and  of  which  each 
starts  obliquely  from  the  shoulder  to  the  middle  of  the  suture, 
and  thence  proceeds  backwards  obliquely  to  the  margin,  which 
it  reaches  at  the  level  of  the  apex  of  tne  posterior  thigh ;  at  that 
place  it  bends  back  in  a  semicircle  towards  the  extremity,  and 
remounts  on  the  suture,  where  it  terminates  below  the  union 
of  the  lines.  Legs  and  middle  of  the  body  of  an  ashy  brown. 
Breast  and  abdomen  broadly  margined  with  white ;  posterior 
thighs  with  two  white  patches  at  the  apex ;  abdomen  with 
five  segments,  the  last  large,  broadly  truncate  above,  emargi- 
nate in  the  middle,  and  longitudinally  channelled  beneath. 

One  specimen. 

4.  Pachystola  Ugata. 
Fusca^   capite,  fronte  et  clypeo  pube  grisea  (versus  oculos 
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dilutiore)  vestitis,  postice  medio  atque  pone  ocuIob  vitta  brevi 
albida  vestito,  macula  Bubbnmnea  yet  derasa  pone  an^os 
oculorum  et  supra  et  subtus;  thorace  supra  vittU  tnbus, 
una  media  dorsali,  alteris  utnnque  ad  latera  et  margine 
basali  albidis;  pectore  pube  grisea  vestito,  vitta  laterali 
albida  utrinc^ue  instmcto ;  eljtris  vittis  albidis^  bis  decus- 
satis ;  antenms  articulo  tertio  macula  parva  postica  ad  basin 
et  breviter  ad  apicem,  articulo  quarto  breviter  ad  basin 
albidis :  subtus  aibido-grisea. 
Long.  7\  lin.,  lat.  3  lin. 

Brown:  entirely  clothed  with  dark-brown  pubescence. 
Head  with  front  and  clypeus  brownish  griseous,  turning  paler 
and  yellowish  white  next  the  eyes,  and  also  on  their  posterior 
margins,  except  at  the  upper  and  under  angles.  Eyes  coarsely- 
granular,  emarginate,  and  yery  nearly  meeting  on  the  toj>  of 
the  head;  back  of  the  head  with  a  groove  and  a  whitish  stripe, 
the  sides  obliquely  white.  Antennae  as  long  as  the  body,  with 
a  whitish  mark  at  the  back  of  the  base  of  the  third  article,  the 
top  of  which  and  the  base  of  the  fourth  are  also  whitish,  the  re- 
maining articles  lighter  brown  than  the  basal  articles.  Thorax 
with  a  stout  tubercular  Bpine  on  each  side ;  the  disk  raised, 
but  without  the  furrows  and  raised  spaces  so  characteristic  of 
the  other  species  of  Pachystola  and  Proaopocera^  or,  if  present, 
they  are  concealed  by  the  pubescence ;  ba^  margin  plicate  and 
pale,  a  lon^tudinal  narrow  dorsal  stripe  and  a  broader  pale  stripe 
on  the  sides ;  beyond  this,  the  sides  below  are  griseous,  and 
then  another  whitish  stripe.  Scutellum  palish  brown,  with  a 
whitish  line  in  the  middle  and  alon^  the  sides.  Elytra  spa- 
ringly punctate,  most  strongly  toward  the  base,  with  a  decus- 
sate whitish  pattern :  a  stripe  starts  from  the  base  between  the 
scutellum  and  the  shoulder,  runs  obliquely  backwards  to  the 
mar^,  reaching  it  about  the  middle  of  the  elytra,  and  be- 
coming wider  as  it  goes  backwards ;  about  a  fourth  of  the 
length  of  the  elytra  from  the  base  this  stripe  sends  off  a  branch 
towards  the  suture,  which  it  reaches  before  the  middle ;  it  then 
turns  obliquely  towards  the  margin,  which  it  reaches  at  about 
a  fourth  from  the  apex ;  on  readiing  the  margin,  it  divides, 
one  narrow  fringe  running  round  the  apex  to  the  sutnral 
angle,  the  other  trends  obliquely  across  to  the  suture,  which 
it  reaches  a  short  distance  horn  the  apex,  and  continues  down 
to  the  sutural  angle,  there  joining  the  marginal  line.  Under- 
side and  legs  clothed  with  yellowish  white ;  the  upperside  of 
the  last  two  tarsi  brown. 

Unique.     In  my  collection. 

[To  be  contiaued.] 
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BIBLIOGRAPHICAL  NOTICE. 

1.  Preliminary  Field-Report  of  the  UnitedStatee  Oeotcyical  Survey  cf 

Colorado  and  New  Memeo,  eonducted^  under  the  authority  of  the 
Secretary  of  the  Interior^  by  F.  V.  Hatdek,  United-States  Geo- 
logist. With  a  Beport  on  the  Mines  and  Minerals  of  Colorado^ 
by  Pbbsifok  Frazsb,  junior ;  and  a  Beport  on  the  AgrieuUare 
of  Colorado,  by  Ctbus  Thoma8«  8v0|  pp.  155.  Washington! 
1869. 

2.  Geological  Beport  of  the  Exploration  of  the  Yellowstone  and  Mis- 

souri  Bivere,  by  Dr.  F*  Y.  HArDBK^  under  the  direction  of  Captain 
W.  F.  Ratfolds,  Eng.  1859-60.  With  Beport  on  the  Cretaceous 
and  Tertiary  Hants,  by  J.  S.  Newberrt,  M  J).  8vo,  pp.  174. 
Washington,  1869.    With  a  Geological  Map. 

3.  TTic  Lifted  and  Subsided  Bocks  of  America,  with  their  Influences 

on  the  Ckeanic,  Atmospheric,  and  Land  Currents,  and  the  Distri^ 
button  of  Baces.  Bj  Gsobob  Catlik.  8v0y  pp.  228.  London^ 
1870. 

The  United  States  Seoretary  of  the  Interior  reported  last  year  that 
Congress  had  appropriated  $10,000  for  the  continuance  of  the  Geo*^ 
logical  Surrey  of  the  ^eiritories  of  the  United  States  by  Professor 
Hayden,  and  that  he  was  instructed  by  the  Department  of  the 
Interior  to  direct  his  attention  especiaUy  to  the  geological,  minenU 
logical,  and  agricultural  resotlrces  of  the  Territories  of  Colorado  and 
New  Mexico,  to  ascertain  the  age,  order  of  succeteion,  relatlTe  pod-^ 
tion,  dip,  and  comparative  thickness  of  the  different  stratli  and  geo- 
logical formations,  and  to  examiti^  with  oare  all  ite  beds,  veins,  and 
other  deposits  of  ores^  (HnUSi  days,  marls^  peat,  and  other  mineral 
substances,  as  Well  to  the  fossil  remains  df  the  different  formations. 
He  entet^d  on  his  labours  in  the  field  the  last  day  of  June  1869,  at 
Cheyenne,  Wyoming  Territory.  Hi^  route  wfts  thi'ough  Denver,  the 
silver-  and  gold-mining  region  of  Georgetown  and  Central  City,  the 
Middle  Park,  Colorado  Citv,  and  Fort  Union  to  Santa  F^,  returning 
through  the  San -Luis  valley  and  South  Park  to  Denver.  The  ex- 
ploration, though  brief  and  rapid,  was  eminently  successful ;  and 
the  collections  in  geology,  mineralogy,  botany,  and  zoology  were 
eittensive.  His  preliminary  report  bears  dai^  October  16th.  It  is 
accompanied  by  two  other  reports  tnade  to  him  by  his  assistant^-^ 
one  on  mines  and  mining,  the  other  on  agriculture^  These  papers, 
the  Secretary  of  the  Interior  remarks,  are  valuable  contributions 
to  our  knowledge  of  the  subjects  they  embrace,  and  merit  careful 
perusal ;  and  certainly  we  fully  agree  with  him,  even  if  ^e  take  this 
Reld-report  of  Colorado  and  Nerw  Mexico  by  itself;  and  their  value 
is  more  fully  seen  when  studied  together  with  Dr.  Hayden's  Bepott 
on  the  Exploration  of  the  Yellowstone  and  Missouri  Kivers^  and 
other  reports  on  Kansas,  Nebraska,  &c.,  by  United-States  geologists. 
The  Colorado  Territory,  between  37°  and  41°  N.  lat.  and  102*^  and 
109^  W.  long.,  almost  equally  divided  into  highlands,  on  both  slopes 
of  the  Bocl^  Mountains  (reacliing  18,000  feet  abot^e  the  sea),  and 


Digitized  by 


Google 


484  Biblioffraphical  Notice, 

flats  of  the  **  Great  Plains,^  is  nearly  110,000  square  miles  in  ex- 
tent, nearly  equalling  the  area  of  Great  Britain  and  Ireland.  It  has 
already  a  vast  system  of  railroads, — three  passing  across  from  the 
Atlantic  to  the  Pacific,  and  others  radiating  from  Denver  in  every 
direction.  New  Mexico,  lying  on  the  south,  continues  the  physicid 
features  of  Colorado,  togedier  with  the  extensive  and  thick  lignites 
(of  great  economic  value),  with  <*  the  valuable  ores  that  abound 
almost  everywhere  in  the  granite  and  gneiss  of  the  Rocky  Moun- 
tains," with  the  grand  line  of  water-springs  along  their  base,  and  a 
<<  healthful  and  delightful  climate."  On  the  plains  the  geological 
structure  is  very  simple  (chiefly  horizontal  Tertiary  beds) ;  but  fre- 
quently over  large  areas  the  basal  rocks  are  concesded  by  superficial 
deposits.  The  upheaved  ridges  ("  hog-backs  ")  on  the  eastern  base 
of  the  Rocky  Mountains  expose  the  geology  of  the  country.  "  Often 
in  a  little  belt,  from  half  a  mile  to  four  or  five  miles  in  width,  one 
may  travel  over  the  upturned  edges  of  nearly  all  the  formations  in 
the  geological  scale ;  and  the  opportunity  was  presented,  in  this  way, 
for  tracing  out  their  relations  by  studying  the  junction  of  the 
changed  with  the  unchanged  rocks."  Indeed  to  the  geologist  Colo- 
rado is  almost  encydopeedic  in  its  character,  as  indeed  the  magnifi- 
cent report,  by  Ives  and  Newberry  (1861),  on  the  Colorado  of  the 
west  prepared  us  to  believe.  Besides  the  gold-  and  silver-mines,  the 
mines  of  coal  (mainly  Tertiary)  and  iron  (of  difierent  ages),  especially 
along  the  base  of  the  mountams,  were  examined  by  the  surveyors  ; 
and  those  of  the  Raton  Hills  are  likely  to  be  ''  of  &r  more  value  to 
the  country  than  all  the  mines  of  precious  metals  in  that  district." 

Mr.  P.  Frazer  reports  on  the  metallic  (iron,  copper,  zinc,  lead, 
silver,  gold)  and  other  minerals,  including  turquoise,  coal,  albertite, 
&o.,  and  notices  most  of  the  chief  lodes  and  mines  that  are  being 
wo^ed,  also  the  oil-wells  and  the  medicinal  and  salt  springs. 
Respecting  the  geological  relations  of  the  lodes  of  Colorado,  Uie 
structure  of  the  Rocky  Mountains  there,  and  their  denudation.  Dr. 
Hayden  ofiers  the  following  interesting  and  thoughtful  remarks : — 

"  The  gold-  and  silver-lodes  of  this  Territory,  so  far  as  they  are 
observed,  are  entirely  composed  of  the  gneissic  and  granite  rocks, 
possibly  rocks  of  the  age  of  the  Laurentian  series  of  Canada.  At 
any  rate,  all  the  gold-bearing  rocks  about  Central  City  are  most 
distinctly  gneissic,  while  those  containing  silver  at  Georgetown  are 
both  gneissic  and  granitic.  The  mountain  in  which  ike  Baker, 
Brown,  Coin,  Terrible,  and  some  other  rich  lodes  are  located  is  com- 
posed mostly  of  gneissic  and  reddish  feldspathic  granite,  while  the 
Leavenwortti  and  M*Clellan  Mountains,  equally  rich  in  silver,  are 
composed  of  banded  gneiss,  with  the  lines  of  bedding  or  stratifica- 
•  tion  very  distinct. 

<*  There  is  an  important  question  that  suggests  itself  to  one  at- 
tempting to  study  the  mines  of  Colorado  ;  and  that  is,  the  cause  of 
the  wonderful  parallelism  of  the  lodes — the  greater  portion  of  them 
taking  one  general  direction  or  strike,  north-cast  and  south-west. 
We  must  at  once  regard  the  cause  as  deep-seated  and  general ;  for 
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we  find  that  most  of  the  veins  or  lodes  are  true  fissures,  and  do  not 
diminish  in  richness  as  they  are  sunk  deeper  into  the  earth.  All 
these  lodes  have  more  or  less  clearly  defined  walls ;  and  some  of 
them  are  quite  remarkable  for  their  smoothness  and  regularity.  We 
assume  the  position  that  the  filling-up  of  all  these  lodes  or  veins 
with  mineral  matter  was  an  event  subsequent  to  any  change  that 
may  have  occurred  in  the  country  rock.  Now,  if  we  look  carefully 
at  all  the  azoic  rocks  in  this  region,  we  shall  find,  more  or  less  di- 
stinctly defined,  depending  upon  the  structure  of  the  rock  itself,  two 
planes  of  cleavage,  one  of  them  with  a  strike  north-east  and  south- 
west, and  the  other  south-east  and  north-west.  Beside  these  two 
sets  of  cleavage-planes,  there  are  in  most  cases  distinct  lines  of  bed- 
ding. The  question  arises,  what  relation  do  these  veins  hold  to 
these  lines  of  cleavage  ?  Is  it  not  possible  that  they  occupy  these 
cleavage-openings  as  lines  of  greatest  weakness  ? 

**  I  have  taken  the  direction  of  these  two  sets  of  cleavage-planes 
many  times  with  a  compass,  over  a  large  area ;  and  very  seldom  do 
they  diverge  to  any  great  extent  from  these  two  directions,  north-east 
and  south-west,  or  south-east  and  north-west.  In  some  instances 
the  north-west  and  south-east  plane  would  fiex  around  so  as  to 
strike  north  and  south,  and  the  other  one  so  as  to  trend  east  and 
west ;  but  this  is  quite  seldom,  and  never  occurs  unless  there  has 
been  some  marked  disturbance  of  the  rocks.  There  are,  however,  a 
few  lodes  which  are  called  *  east  and  west  lodes,'  and  some  *  north 
and  south.'  A  few  have  a  strike  north-west  and  south-east,  but 
are  generally  very  narrow,  and  break  off  from  the  north-east  and 
south-west  lodes,  are  very  rich  for  a  time,  and  then  *  pinch '  out. 
It  would  seem,  therefore,  quite  possible  that  the  nortii-east  and 
south-west  veins  took  the  lines  of  cleavage  in  that  direction  as  lines 
of  greatest  weakness,  and  that  the  north-west  and  south-east  lines 
cross  the  other  set,  and  that  a  portion  of  the  mineral  material  might 
accumulate  in  that  cleavage-fissure.  I  merely  throw  out  this  as  a 
hint  at  this  time,  which  I  wish  to  follow  out  in  my  future  studies. 
I  am  inclined  to  believe  that  the  problem  of  the  history  of  the 
Rocky-Mountain  ranges  is  closely  connected  with  these  two  great 
sets  of  deavage-lines.  As  I  have  before  stated,  my  own  observa- 
tions point  to  the  conclusion  that  the  general  strike  of  the  meta- 
tnorphic  ranges  of  mountains  is  north-west  and  south-east,  and  that 
the  eruptive  trend  north-east  and  south-west.  The  dykes,  that 
sometimes  extend  long  distances  across  the  plains,  in  all  cases  trend 
north-east  and  south-west,  or  occasionally  east  and  west.  The 
purely  eruptive  ranges  of  the  northern  portion  of  the  San-Luis  valley 
seem  to  be  composed  of  a  series  of  minor  ranges  en  Schehn^  with  a 
trend  north-east  and  south-west  But  as  soon  as  this  range  joins  on 
to  a  range  with  a  metamorphic  or  granitic  nucleus,  the  trend  changes 
around  to  north-west  and  south-east.  Many  of  the  ranges  have  a 
nucleus  of  metamorphic  rocks,  though  the  central  and  highest  por- 
tions may  be  composed  of  eruptive  peaks  and  ridges.  In  this  case 
the  igneous  matenal  is  thrust  up  in  lines  of  the  same  direction  as  the 
trend.    It  becomes,  therefore,  evident  that  all  the  operations  of  the 
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eruptive  foroee  were  an  event  sabsequent  to  the  elevation  of  the 
metamorphic  nucleus.  This  is  shown  in  hundreds  of  instances  in 
Southern  Colorado  and  New  Mexico,  where  the  eruptive  material  is 
oftentimes  forced  out  over  the  metamorphic  rocks,  concealing  them 
over  large  areas. 

"  All  over  the  mining^districts  are  well-marked  anticlinal,  syn- 
clinal, and  what  I  have  called  *  monodinal  *  valleys.  Nearly  all  the 
little  streams  flow,  a  portion  or  all  their  way,  through  these  mono- 
dinal valleys  or  rifts.  In  most  cases  the  stream  passes  along  the 
rift  from  source  to  mouth,  but  occasionally  bursts  through  the  up- 
heaved ridges  at  right  angles,  resuming  its  course  again  in  some 
monoclinal  opening.  There  are  a  few  instances  of  i£ese  streams 
flowing  along  anticlinal  valleys ;  and  by  any  one  these  remarks  will 
be  at  once  understood  by  studying  the  myriad  little  branches  of 
Clear  Creek  or  South  Platte,  which  flow  for  long  distances  through 
the  mining-districts. 

*<  In  these  valleys  are  oftentimes  accumulated  immense  deposits  of 
modem  drift.  Sometimes  there  are  proofs  that  these  valleys  have 
been  gorged  for  a  time,  and  a  bed  of  very  coarse  gravel  and  boulders 
wiU  accumulate,  hundreds  of  feet  in  thickness.  Near  Georgetown 
there  is  a  fine  eicample  of  this  modem  drift-action. 

^*  It  would  seem  that  the  valley  of  that  branch  of  Clear  Creek  in 
which  the  Brown  and  Terrible  silver-lodes  are  located  was  gorged 
at  one  time,  perhaps,  with  masses  of  ice,  and  the  fine  sand  and 
coarse  materiiJs  accumulated  against  the  gorge,  and  at  a  subsequent 
period  the  creek  wore  a  new  channel  through  this  material.  The 
upper  side  df  this  drift-deposit  is  fine  sand,  but  the  materials  grow 
coarser  as  we  descend,  until,  at  the  lower  side,  there  are  imttiense 
irregular  or  partially  wom  masses  of  granite.  On  the  sldeS  a(  the 
valley  the  rocks  are  often  much  smoothed  and  grooved  as  if  by 
floating  masses  of  ice.  We  assume  the  position,  of  which  there  is 
most  ample  evidence  all  over  the  Rocky-Mountain  region,  that  at  a 
comparatively  modem  geological  period  the  temperature  was  very 
much  lower  than  at  present,  admitting  of  the  aocmmulation  of  vast 
bodies  of  ice  on  the  summits  of  the  mountains.  The  valley  of  the 
South  Platte,  as  that  stream  flows  through  the  range  east  of  the 
South  Park,  shows  not  only  these  accumulations  of  very  coarse 
boulder-drift,  but  when  this  drift  is  stripped  ofl',  the  underlying 
rocks  are  found  smoothed,  and  in  some  instances  scratched,  as  ^  by 
floating  icebergs." 

Br.  Hayden  regards  the  lignites  (often  passing  into  good  coal)  of 
ttiese  territories  as  of  Tertiary  age  (mostly  Lower ;  some,  of  little 
value,  in  the  Middle  Tertiary) ;  they  constitute  "  from  10,000  to 
20,000  square  miles  of  mineral  ftiel  in  the  centre  of  a  region  where 
for  a  radius  of  600  to  1000  miles  in  every  direction  there  is  little  or 
no  fuel  either  on  or  beneath  the  surface ;"  and  if  these  coals  can  be 
made  useful  for  smelting  the  iron-ore  abounding  on  all  sides,  and 
now  reduced  with  charcoal,  "  the  ftrture  value  of  these  deposits  can- 
not be  over-estimated  ^  in  ex^rtii^  '*  the  same  kind  of  influence  over 
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the  progress  of  the  West  that  Pennsylvania  exerts  oter  all  the  con- 
tiguous States."  The  fossil  flora  of  these  Lignites  (repreeented  by 
collections  made  by  Brs.  Hayden  and  Leconte,  and  determined  by 
Professor  Lesquereux  in  1868)  is  enumerated  at  pages  95-97 ;  and 
respecting  their  Tertiary  age,  Dr.  Hayden  says,  at  p.  97 : — 

"  In  conclusion,  I  beg  leave  to  say  that,  while  I  have  the  most 
profound  respect  for  the  labours  of  my  fellow  geologists  in  the  same 
field,  I  differ  with  them  somewhat,  simply  because  the  evidence,  to 
my  mind,  points  in  a  different  direction.  In  various  portions  of  the 
Laramie  Plains,  Colorado,  Eaton  Hills,  &o.,  I  have  observed  between 
the  well-defined  Cretaceous  and  Tertiary  beds  a  group  of  strata, 
composed  of  thin  layers  of  clay,  with  yeUow  and  grey  sands  and 
sandstones,  which  I  have  called  tnransition  or  beds  of  passage.  If  in 
these  beds  I  were  to  find  some  purely  marine  remains,  evenlnoceramus 
or  Baculites,  1  should  then  call  them  transition  beds,  in  accordance 
with  the  evidence  of  the  continuous  uninterrupted  growth  of  the 
continent  from  the  Cretaceous  through  the  Tertiary  period.  There 
is  no  proof,  so  far  as  I  have  observed,  in  all  the  western  country,  of 
true  nonconformity  between  the  Cretaceous  and  Lower  Tertiary 
beds,  and  no  evidence  of  any  change  in  sediments  or  any  catastrophe 
sufficient  to  account  for  the  sudden  and  apparently  complete  destruc- 
tion of  organic  life  at  the  dose  of  the  Cretaceous  period.  In  all  my 
examinations  of  the  coal-formations  over  so  vast  an  area,  I  have  never 
yet  seen  a  trace  of  a  Cretaceous  fossil  in  any  strata  above  the  coal." 

Of  the  widely  spread  Tertiary  deposits  stretching  along  the  eastern 
side  of  the  Eocky  Mountains,  and  mainly  consisting  of  limited,  though 
grand,  lacustrine  accumulations,  but  possibly  here  and  there  defined 
anew  by  denudation,  Dr.  Hayden  enumerates  many  local  groups, 
which  it  is  impossible  at  present  to  coUate  in  detail.  Of  these, 
arranged  provisionally,  there  are,  belonging  to  the  Upper  Tertiary, 
the:— 

Salt-Lake  group  (1000  to  1200  feet  of  sandstones  and  marls) ; 
Bridger  group  (upward  continuation  of  the  Green-River  group)  j 
Arkansas  marls  and  Santa-Ee  marls ;  and  the  Loup-Eiver  group, 
with  remains  of  "wolves,  foxes,  tigers,  hyenas,  camels,  horses, 
mastodons,  elephants,  &c." 

To  the  Middle  Tertiary  belong  the : — 

£cho-Canon  group,  3000  to  6000  feet  thick,  including  conglo- 
merates from  1500  to  2000  feet  thick ;  Wasatch  group,  reddish  and 
variegated  sands  and  clays,  west  of  the  Bridger  group ;  Green-Eiver 
shales,  containing  asphaltic  shales,  with  fishes,  insects,  &c.,  and 
next  below  the  Bridger  group ;  Washekee  group,  with  impure  lig^ 
nite;  Gallisteo  sands,  with  silicified  wood,  overlying  the  Placer^ 
Mountain  group ;  Monument-Creek  group ;  White-Eiver  group  (with 
Upper  Tertiaries  on  it),  covering  at  least  150,000  square  miles, 
"  remarkable  as  one  of  the  most  wonderful  deposits  of  extinct  mam- 
malia on  the  globe,"  and  of  purely  freshwater  origin*;  and  the 
Wind-Eiver  group,  of  limited  extent. 

♦  See  Ann.  &  Mag.  Nat.  Hist.  ser.  3.  vol.  xi.  pp.  376, 377. 
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To  the  Lower  Tertiary  belong  the : — 

Bear-Birer  group,  wi&  coal-beds  26  feet  thick  at  Evaaston  (p.  91) ; 
Plaoer-Moontain  group,  with  coal,  thirty  miles  south  of  Santa  Fe, 
New  Mexico ;  Baton-Hills  group,  with  coal ;  Canon-City  group,  with 
coal ;  Judith-Biver  group ;  and,  lastly,  the  Fort-Union  or  Great  lig- 
nite group,  of  which  probably  the  Placer-Mountain,  Baton-Hills,  and 
Canon-City  groups  are  fragments ;  whilst  those  of  Bear  Biver,  Judith 
Biver,  and  perhaps  other  places,  were  independent  lacustrine  fonnar- 
tions*. 

In  the  'Annals,'  ser.  3.  vol.  xi.  (1862),  we  have  already  given  an 
abstract  view  of  the  geology  and  natural  history  of  the  Upper  Mis- 
souri (a  continuation  northwards  of  the  geology  of  New  Mexico  and 
Colorado),  founded  on  Dr.  Hayden's  researches  (with  Dr.  Meek  and 
others)  in  1857-60,  published  in  his  Beport  of  1862 ;  and  we  have 
now  before  us  a  fuller  account  (published  in  1869)  of  some  of  the 
researches  there  referred  to,  namely  those  carried  out  in  company 
with  Capt.  (now  Lt.-Col.)  Baynolds,  in  1859-60,  on  the  Yellowstone 
and  Missouri  Bivers,  and  by  the  author  on  the  Niobara  and  White 
Bivers,  and  some  remarks  on  the  Dakota  Territory.  A  special  fea- 
ture in  this  report  (pages  v-ix)  is  the  careful  historical  account  of 
earlier  labours  in  this  grand  geological  field  of  North-western  Ame- 
rica, extending  from  42°  to  49°  North  lat.,  and  between  98°  and 
114°  W.  long.  The  geological  notes  on  some  parts  of  the  Dakota 
(from  Tancton  to  Sioux  Falls  and  the  Pipestone  Quarry)  were  made 
in  1866.  The  country  consists  of  the  Lower  Cretaceous  rocks  of  that 
region  resting  on  Carboniferous,  with  perhaps  some  Triassic  strata 
between.  The  famous  Catlinite,  or  Bed  Pipestone,  is  included  in 
quartzites  that  belong  to  a  supra-Carboniferous  formation,  but 
whether  Triassic  or  Lower  Cretaceous  Dr.  Hayden  does  not  feel 
competent  to  declare. 

In  Dr.  Newberry's  Beport  on  the  Cretaceous  and  Tertiary  Plants, 
we  have  an  eloquent  exordium  on  the  growth  and  scientific  value 
of  geology,  and  its  power  in  elucidating  the  physical  geography  of 
the  North- American  contiDent,  and  on  ^e  gradual  accretion  of  the 
Palaeozoic,  Mesozoic,  and  Caenozoic  strata  to  the  old  territorial  nu- 
cleus, with  especial  reference  to  the  floras  of  the  successive  periods, 
as  illustrated  by  the  fossil  plants  brought  down  to  sea  and  lake,  and 
left  in  their  accumulating  deposits.  In  speaking  of  the  Cretaceous 
formations,  covering  so  large  a  part  of  the  North-western  American 
region  under  notice.  Dr.  Newberry  writes : — "  The  Cretaceous  period 
has  left  behind  it  a  grand  series  of  monuments  on  this  continent, 
from  which  may  be  read  all  the  more  important  facts  of  its  history. 
In  some  localities  the  strata  of  that  age  attained  a  thickness  of  3000 
or  4000  feet,  and  they  now  occupy  more  of  the  surface  of  the  conti- 
nent than  those  of  any  other  formation.  The  era  of  the  deposition 
of  these  strata  was  one  of  continental  subsidence,  in  which  the  area 
of  dry  land  was,  especially  at  the  west,  greatly  reduced.  In  the 
region  east  of  the  Mississippi  the  change  of  level  was  comparatively 
♦  Ann.  Nat  Hist.  foe.  cit. 
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slight^  and  resulted  in  the  addition  of  but  a  narrow  margin  of  Cre- 
taceous rock,  much  of  which  has  doubtless  been  cut  away  by  the 
waves  of  the  Atlantic,  extending  from  Martha's  Vineyard  around  our 
Atlantic  and  Gulf-coast  to  Mexico.  The  north-eastern  portion  of 
the  continent  seems  not  to  have  shared  in  this  depression,  as  no  Cre- 
taceous rocks  have  yet  been  found  there.  West  of  the  iOssissippi, 
however,  a  broad  area  extends  from  the  Arctic  Sea  to  Mexico,  and 
having  a  width  of  a  thousand  miles  or  more,  which  had  previously 
been  dry  land  and  covered  with  forests,  was  gradually  invaded  by 
the  sea,  sunk  beneath  its  waters,  and  for  the  most  psurt  deeply  co- 
vered by  its  calcareous  deposits ....  Suffice  It  to  say  that  over  a 
great  paxt  of  the  area  I  have  described  the  Lower  Cretaceous  strata, 
which  correspond  in  age  with  the  Gault  of  England,  are  coarse, 
thick-bedded  sandstones  and  conglomerates,  which  everywhere  con- 
tain the  impressions  of  broad-leaved  dicotyledonous  trees,  and  in 
many  instances  beds  of  lignite,  sometimes  fifty  feet  in  thickness. 
These  are  generally  somewhat  irregular,  as  though  of  drifted  mate^ 
rials.  The  lithological  characters  of  this  member  of  the  series,  as 
well  as  its  fossils,  prove  that  it  is  composed  of  the  immediate  d^ris 
of  the  land,  and  it  was  gradually  submerged  beneath  the  ocean — 
sand,  gravel,  leaves,  trunks  of  trees,  &c., — and  is,  in  fact,  simply  an 
unbroken  series  of  sea-beaches. 

"These  coarser  beds  are  followed,  in  the  ascending  series,  by 
strata  of  more  or  less  pure  limestone,  highly  charged  with  charac- 
teristic Cretaceous  MoUusks  (Inoceramtts,  Ammonites,  BactUites,  <&c.), 
the  natural  accumulation  from  the  waters  of  the  ocean,  and  forming 
a  marked  contrast  with  the  mechanical  sediments  and  terrestrial 
fossils  of  the  underlying  beds. 

"  That  the  encroachment  of  the  ocean  was  from  the  east  and  south 
towards  the  Rocky  Moimtains  is  proved  by  the  fact  that  as  we  go 
from  Texas  and  Arkansas  in  that  direction,  we  find  the  limestones 
becoming  less  pure,  containing  more  inorganic  material  (sand  and 
day),  until  in  New  Mexico  and  Colorado  but  little  true  limestone 
exists  in  the  whole  formation. 

"  During  this  submergence  there  was  oceanic  communication  be- 
tween the  Gulf  of  Mexico  and  the  Arctic  Sea,  as  the  Cretaceous 
strata  stretch  in  unbroken  sheets  from  Texas  northward  to  and 
through  the  British  Possessions.  All  the  eastern  half  of  the  con- 
tinent was,  however,  out  of  water,  for  we  find  no  Cretaceous 
rocks  deposited  upon  it ;  and  the  same  is  true  of  a  considerable  por- 
tion of  the  far  west  In  California  the  Cretaceous  beds  reach  but 
littie  way  up  the  flanks  of  the  Sierra  Nevada,  and  in  some  portions 
of  the  Rocky-Mountain  country  no  traces  of  these  rocks  can  be 
found. 

"  The  Plants  to  which  I  have  referred  as  forming  the  characteristic 
fossils  of  the  Lower  Cretaceous  beds  are  of  special  interest,  as  they 
open  a  new  chapter  in  the  botanical  histozy  of  the  world.  Although 
the  region  which  furnishes  them  has  been  but  partially  surveyed, 
and  collections  made  under  the  most  unfavourable  circumstances, 
already  fully  fifty  species  of  forest-trees  are  represented  in  these 
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eoUeotkNii,  aad  ftmg— nts  obtained  of  at  least  as  many  more.  Tlie 
ekaraoter  of  the  Tegetation  which  they  rereal  is  that  of  a  jftNtOe 
tmrh^io^  and  of  a  temperate  eUnate,  a  vegetation,  indeed,  sknilar  to 
thai  which  now  grows  over  the  greater  portion  of  the  United  States. 

**  A  fiu^t  of  still  greater  interest  is  that  we  here  find  refHeeentatiyes 
of  quite  a  number  oi  the  most  characteristic  genera  of  oar  present 
forest,  vis.  LtriocUndfWi,  Magnolia,  Sofsafras,  Piatanus,  f^si^vt, 
I\fpulu$,  &e.  So  modem  is  the  aspect  of  this  flora,  that  it  is  not 
aorprising  that,  when  snbmitted  to  the  fossil  botanists  of  the  (Hd 
Worlds  it  was  by  them  pronounced  to  be  of  Tertiary  age.  A  portion 
ef  this  flora  is  represented  in  the  figores  and  descriptions  which  fol- 
low*; and  a  much  larger  number  of  fossil  plants  frtnn  this  horizon, 
collected  by  myself  or  others  in  New  Jersey,  Kansas,  New  Mexico, 
ColcMrado,  Utah,  and  Vancouver's  Island,  are  now  in  my  hands,  and 
others  still  have  been  described  by  Heer  and  Lesquereux ;  all  of 
which  confirm  the  statements  which  I  have  heretofore  published  in 
regard  to  our  Cretaceous  flora,  viz. :  '  That  on  this  continent  v^e- 
tation  was  revolutionized  at  the  dose  of  the  Triassic  period,  when 
the  Cycadaceous  flora,  which  then  prevailed  on  the  earth's  surface, 
was  succeeded  by  the  "  reign  of  Angiosperms  ^  in  the  introduction  of 
a  hundred  or  mcnre  species  of  forest-trees,  in  great  part  belonging  to 
the  genera  now  living  in  the  temperate  portions  of  our  country.' 
From  that  early  period  the  aspects  of  our  flora  do  not  seem  to  have 
materiallv  changed,  showing  a  stability  and  constancy  in  the  phy- 
sical conditions  which  prevailed  here,  such  as  is  not  indicated  by  the 
foots  observed  in  other  oountries. 

**  Of  the  flora  of  the  Upper  Cretaceous  strata  we  have,  as  yet,  but 
a  very  imperfect  view,  from  the  foots  before  stated : — that  over  the 
greater  portion  of  the  area  now  underlain  by  Cretaceous  rocks  the 
sea  existed  during  all  the  later  ages  of  the  period;  and  it  was  only 
here  and  there  ^at  land-plants  continued  to  grow  on  shores  that 
w^e  subsequently  submerged  so  that  they  could  be  buried  and  pre- 
served. In  the  districts  I  have  examined  in  Colorado,  Utah,  and 
New  Mexico,  shore-lines  continued  to  exist  to  the  dose  of  the  (Ceta- 
ceous period ;  and  there  I  have  found,  in  the  shales,  sandstones,  and 
lignites,  at  several  levels,  traces  of  plants  which  grew  at  a  period 
later  than  those. . . . derived  from  the  Lower  Cretaceous  beds.  From 
this  it  is  evident  that  the  vegetation  of  tiie  continent  experienced 
no  Yery  marked  change  throughout  the  Cetaceous  period.  Many 
genera  found  in  the  lower  beds  recur  in  highw  ones,  while  the  new 
species  seem  to  belong  to  genera  largely  represented  in  tho  Tertiary 
&ra,  which  is  still  more  allied  to  that  of  the  present  day.  It  is 
probable,  however,  that  we  shall  find  tiutt  by  the  contraction  of  the 
land-sui^Bace  the  climate  of  the  remaining  portion  of  the  continent 
became  more  insular  in  character,  and  was  thus  capable  of  support- 
ing a  vegetatum  more  characteristic  of  a  lower  latitude. 

"  Tertiary  Period, — ^After  the  deposition  of  the  Upper  Cretaceous 
strata  (sudi  as  correspond  with  the  White  Chalk  of  Fngland),  the 
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sea  retreated  firom  the  area  it  had  iuvaded  at  the  oommencement  of 
the  Gretaoeoua  period ;  and  this  retreat  would  seem  to  have  been 
ooQsiderably  rapid,  ^pi  the  &et  that  over  moet  of  the  area  covered 
bj  the  Gretaoeous  sea  we  find  no  evidenee  of  the  deposition  of  the 
strata  oorrespooding  in  a;ge  to  those  of  Hxe  first  and  bwest  division 
oi  the  T^^&ry,  the  Eocene.  In  the  region  east  of  the  Mississippi, 
on  the  shores  of  the  Gulf  and  Atlantic,  the  Eooene  beds  fbrm  a  oon-* 
flpicuons  member  of  the  Tertiary  series ;  but  in  the  far  west  they 
have  not  yet  been  recogni^d*  The  Miocene  strata  occnpy  a  large 
area  in  the  fax  west ;  but,  except  in  Galifomia,  where  th^  compose 
a  great  part  of  the  coast-mountains  and  cover  the  base  of  the  Sierra 
Nevada,  they  are  altogether  of  freshwater  origin.  In  the  area  of 
the  Great  Basin,  between  the  Sierra  Nevada  and  the  Rocky  Moun- 
tains, these  lacustrine  deposits  are  largely  developed ;  and  in  the 
region  of  the  plains  they  extend  in  a  series  of  local  basins  from  the 
ncffth  line  of  Texas  far  up  into  the  British  Possessions. 

"  Conclusive  evidence  of  the  progressive  elevation  of  this  portion 
of  our  Continent  is  afforded  by  the  observations  of  Dr.  Hayden,  who 
found  the  lower  beds  of  some  of  these  freshwater  deposits  containing 
estuary  sheila^  oysters,  <Sec.,  showing  that  at  this  period  salt  water 
had  access  to  them.  Subsequently  further  elevation  prevented  the 
influx  of  the  sea,  and  they  were  filled  with  a  succession  of  fresh-* 
water  sediments.  During  tbia  elevaticon,  the  arm  of  the  sea,  which, 
in  the  Cretaceous  and  early  Teitiaiy  agea»  extended  up  the  valley 
of  the  Mississippi  to  and  beyond  the  mouth  of  the  Ohio,  gradually 
contracted,  and  the  Tertiary  beds  were  left  as  parallel  belts  of  de^ 
posit  from  its  waters,  covering  a  Y*shaped  area  along  the  lower 
Mississippi,  including  tiie  eastern  portion  of  Arkansas,  the  State  of 
Louisiana,  the  western  and  southern  portions  of  the  State  of  Missis- 
sippi, and  thence  reaching  around  along  the  ooast  up  on  to  the 
Atlantic  shore.  In  the  Miocane  epoch,  therefore,  our  continent  had 
nearly  the  outHnee  which  it  exhibits  at  the  present  time,  and  ihe 
t(^[Ki^aphy  of  the  eastern  portion  remained  alxaosit  unchanged.  At 
the  west,  however,  great  chai^gea  took  place,  partienlarly  marked  by 
the  elev€^n  of  most  ol  the  great  mountain-^haina  which  traverse 
that  regMi^*  It  should  be  bepqie  in  mind*  however,  that,  as  has  bee» 
before  stated,  these  monntain-ehaina  have  been  represented  by  linea 
of  elevation  from  tiie  eariiest  geological  periods^  and  in  subsequent 
p8Gi^atv>n^  of  levd  they  seraa  to  have  acted  simply  aa  hingea  or 
joints,  upoii  which  the  plates  of  the  oontinent  turned. 

*'  lliese  mountain-masBes  were  not  wholly  submerged  daring  the 
Silurian  period;  hut  the  Carboniferous  sea  swept  over  nearly  all  parts 
of  them.  In  titie  great  Cretaceous  subsidence  they  were  but  partly 
covered ;  and  since  then  they,  with  the  tablelands  which  they  crown, 
have  remained  far  above  the  sea  and  the  general  lev^  of  the  conti- 
nent, and,  exposed  to  atKK)q>heric  erosion  during  aU  subsequent 
ages,  now  exhibit  the  mosit  striking  evideftcea  c^  the  potency  of  thia 
agemt  to  be  found  upon  the  earth's  surface. 

^'  From  the  freshwater  Miocene  Tertiariea  to  which  I  have  refured. 
Dr.  F.  y.  Hayden  has  obtained  a  magnificent  series  of  fossil  planta. 
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and  from  these  and  the  oveilying  Pliocene  beds  a  still  more  interesting' 
coUection  of  the  remains  of  vertebrate  animals. ...  As  a  whole,  Ihe 
flora  which  the  plants  represent  is  strikingly  like  that  of  the  Lower 
Miocene  of  Enrope,  which  has  been  so  amply  illustrated  in  the 
beantifol  work  of  Professor  Heer,  seyeral  species  being  identical, 
and  the  generic  correspondence  remarkably  close.  It  will  be  noticed, 
however,  that  there  is  here  an  entire  absence  of  the  Indo-Australian 
plants  which  give  character  to  the  flora  of  the  Eocene  and,  to  a  cer- 
tain degree,  to  that  of  the  Miocene  of  Enrope.  ^On  the  contrary,  wo 
have  a  grouping  of  plants  which  is  closely  copied  by  the  flora  of  our 
Southern  States  at  the  present  day.  The  great  fan-palms  whidi 
Dr.  Hayden  discovered  are  the  only  plants  in  the  collection  which 
have  a  tropical  look ;  but  these  are  associated  witii  poplars,  syca- 
mores, hazelnut,  mulberry,  &c.,  which  are  very  significant  of  a  tem- 
perate climate,  while,  so  far  as  yet  observed,  the  tropical  element  in 
the  Miocene  flora  of  Europe,  formed  by  C^nnatTumiMm,  ffaJcea,  Dy^ 
andra,  &c,  is  here  entirely  wanting. 

"  In  the  Cretaceous  rocks  of  Vancouver's  Island  and  the  Tertiaries 
of  Bellingham  Bay,  species  of  Cinnamamum  have  been  found,  as 
also  in  the  Eocene  deposits  of  the  Mississippi  valley,  and  the  Eocene 
lignites  of  Brandon,  Vermont — fossils  which  are  indicative  of  a 
warmer  climate  than  that  which  now  prevails  at  these  points ;  so 
that  we  have  evidence  that  during  the  (Cetaceous  period  the  climate 
of  [tbe  region  of]  Vancouver's  Island  was  warmer  than  that  of  the 
interior  of  the  continent — and  that  during  the  Eocene  period  the 
climate  of  the  eastern  half  of  the  continent  was  warmer  than  now, 
corresponding  in  some  d^ree  to  the  tropical  climate  which  prevailed 
in  Europe  during  the  same  epoch. 

"  In  the  collection  of  fossil  plants  recently  described  by  Professor 
Heer,  from  Disco  Island,  off  the  west  coast  of  Greenland,  under  the 
parallel  of  70°,  he  finds  Sequoia  Langsdorfii,  Quercus  Olafieni,  Cory- 
his  Macquarrii,  and  Bhamnus  Bridani,  which  are  characteristic  of 
the  Miocene  of  Europe,  with  a  Salitbwria, — all  showing  that  during 
this  period  a  climate  equally  mild  with  that  of  our  middle  States 
prevuled  so  far  north.  Wi^  this  fact  before  us,  and  that  of  the 
discovery  in  Iceland  of  a  similar  flora  which  includes  a  Liriodendron 
scarcely  distinguishable  from  our  own,  we  are  led  to  expect  to  find 
in  the  Miocene  of  the  central  portion  of  our  contirent  a  flora  of  a 
decidedly  tropical  character.  Such,  however,  has  not  been  the  case, 
and  the  plants  collected  by  Dr.  Hayden  on  the  Upper  Missouri,  as 
well  as  those  derived  from  the  Miocene  strata  of  Bellingham  Bay, 
Birch  Bay,  &o.,  on  tiie  north-west  coast,  unmistakably  indicate  a 
climate  but  a  few  degrees  warmer  than  that  of  the  present  day. 

"  From  the  Pliocene  beds  of  the  Upper  Missouri  we  have  as  yet 
obtained  no  plants ;  but  the  interesting  series  of  vertebrate  remains 
collected  by  Dr.  Hayden,  to  which  reference  has  been  made,  comes 
partly  from  the  Miocene  and  partly  from  the  Pliocene  strata. .  These 
represent  a  faima  very  different  from  any  thing  now  living  on  this 
continent,  showing  that  our  plants  have  experienced  far  lees  changes 
than  our  animals.     This  fauna  includes  Elephas,  Mastodon,  Bhino^ 
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ceros  (three  spedee),  and  a  great  variety  of  ruminants,  rodents, 
oamivores,  &c.,  forming  more  than  sixty  species,  many  of  them  of 
large  size.  Such  a  groaping  of  animals  might  be  considered  indica- 
tive of  a  warmer  climate  than  the  present ;  but  the  associated  plants 
contain  some  living  species,  and  are  all  closely  allied  to  our  pres^it 
flora.  Of  the  freshwater  shells  found  in  these  beds  the  same  may 
be  said ;  and  the  plants  obtained  from  California  and  the  valley  oi 
the  Mississippi,  from  strata  which  correspond  very  closely  in  age 
with  those  containing  the  Pliocene  vertebrates,  include  a  still  larger 
number,  of  living  species. 

"We  have  every  reason  to  believe,  therefore,  that  during  the 
Miocene  and  Pliocene  Tertiary  periods  the  form  and  climate  of  oj 
continent  were  similar  to  what  they  noWiare,  that,  while  the  cli- 
mate was  a  little  warmer,  the  aspects  of  nature  were  not  greatly 
different  from  the  present,  and  that  the  isothennal  lines  were  curved 
across  the  continent  very  much  as  now.  This  is  indicated  by  the 
flora  on  the  north-west  coast,  which  includes  several  of  Dr.  Hayden's 
Upper-Missouri  species,  and  yet  with  them  some  which  he  (Ud  not 
find,  and  such  as  are  indicative  of  a  somewhat  warmer  climate. 

"  The  Drift  Period. — Having  such  an  approach  to  the  present  con- 
dition of  our  continent  during  the  later  Tertiary  ages,  when  many  of 
our  living  spec'es  of  both  animals  and  plants  were  introduced,  we 
have  been  very  slow  to  accept  the  evidence  which  the  glacial  epoch 
famishes  us  of  a  revolution  in  the  physical  geography  of  our  coun- 
try, scarcely  1  s  in  degree  than  that  recorded  by  any  portion  of  the 
geological  history.  It  wou?d  be  foreign  to  my  purpose  to  discuss 
here  all  the  phenomena  of  the  Drift  Period ;  and  it  wUl  be  sufficient 
to  give  concluaons  without  the  proofs  upon  w^^ich  they  rest,  merely 
remarking  that  these  conclusions  are  now  g^erally  accepted  by 
those  who  have  bad  the  best  opportunity  of  observing  the  facts. 
They  are  in  general  terms  as  follows : — 

"  First.  That  during  the  Drift  Period  a  great  depression  of  tem- 
perature took  place  over  our  continent,  and  that,  at  a  co  -responding 
period  in  the  chain  of  events  (whether  synchronous  or  not),  a  similar 
cold  period  occurred  in  the  Old  World. 

"  Second.  That  during  the  prevalence  of  this  cold  term  ice  co- 
vered the  greater  part  of  the  hemisphere  down  to  the  parallel  of  38° 
or  40°,  and  covered  the  summits  of  our  western  mountain-ranges 
down  to  the  northern  line  of  Mexico  and  Arizona.  South  of  these 
limits  we  have  no  proof  of  the  existence  of  glac'ers ;  and  if  they  had 
existed,  they  would  have  been  sure  to  leave  their  traces  behind 
them.  During  this  cold  interval  the  fauna  and  flora  of  the  north^n 
potion  of  oar  continent  must  have  been  driven  southward  many 
degrees  below  their  previous  and  present  range. 

"Third.  After  a  longer  or  shorter  period  of  continuance,  the 
climate  a^ain  changed,  the  temperature  was  elevated,  the  ice  was 
melted,  the  girders  withdrawn  to  Greenland  on  the  one  side  and  to 
the  northern  portions  of  the  Bocky  Mountains  on  the  other. 

"  Fourth.  By  the  melting  of  the  accumulated  snow  and  ice,  the 
central  portions  of  the  continent  were  flooded,  and  the  basin  of  the 
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great  lakes  was  filled  by  an  unbroken  sheet  of  fresh  water.  From 
this  were  deposited  the  oldest  Drift  materials^  stratified  clays  and 
fine  sands,  which  rest  upon  the  glacial  surface.  Upon  these  days 
are  found  beds  of  boulders  and  masses  of  transported  rock  derived 
from  the  far  north,  which  must  have  been  floated  southward  on  the 
surface  of  this  inland  sea,  and  dropped  upon  the  fine  and  stratified 
sediments  that  covered  its  bottom. 

"  It  is  also  evident  that  during  the  ice-period  the  northern  portion 
of  our  continent  was  considerably  elevated,  as  the  channels  of  all  the 
draining  streams  were  then  deeply  excavated  (to  be  subsequently 
partially  filled  with  sand,  gravel,  &c.),  and  are  now  traversed  by 
streams  which  in  some  instances  are  flowing  100  or  200  feet  above 
their  ancient  beds.  Bunng  this  interval  the  deeply  eroded  trough 
of  the  Hudson,  the  channel  of  the  Mississippi,  the  mouth  of  the 
Columbia,  and  the  Golden  Gate  must  have  bc^n  excavated. 

**  This  elevation  was  perhaps  sufficient  cause  for  the  increase  of 
cold ;  for  it  was  doubtless  attended  by  a  great  expansion  of  our 
continental  surface  toward  the  north,  which  would  be  a  further 
source  of  cold.  The  elevated  portion  would  serve  as  a  condenser, 
and,  with  the  temperature  below  32°,  would  arrest  and  accumulate 
the  precipitation  which  now  forms  the  great  streams  which  drain 
the  northern  half  of  our  co:itinent. 

"  The  period  of  the  melting  of  the  ice  was  one  of  depression,  as 
on  the  Atiaitic  coast  it  was  followed  by  the  deposition  of  Drift  clays, 
which  reach  high  above  the  present  ocean  level.  This  depression  was 
perhaps  in  itself  sufficient  to  restore  the  climate  to  its  previous 
standard. 

"  The  few  fossils  found  in  the  Drift  deposits  of  the  interior  of  the 
continent  are  the  remains  of  coniferous  trees  of  species  which  now 
live  throughout  its  northern  portions  (balsam,  fir,  red  cedar,  white 
pine,  &c.),  while  on  the  Atlantic  coast  the  Drift  days  contain  large 
numbers  of  marine  moUusks;  and  these,  as  might  have  been  expected, 
are  arctic  or  subarctic  in  character. 

"  As  to  the  effect  produced  by  the  cold  period  upon  animal  and 
vegetable  life,  it  would  seem  probable  that  many  of  the  larger  verte- 
brates which  lived  on  our  continent  during  the  Pliocene  age  were 
destroyed  by  it,  as  very  few  of  them  still  ex?st ;  but  in  regard  to 
our  plants  the  observations  made  on  the  Pliocene  flora  seem  to  prove 
that  nearly  all  the  species  of  that  period  are  still  living  and  in  the 
same  localities ;  so  that  it  would  seem  certain  that  the  life-destroying 
power  of  the  cold  period  was  limited  to  those  portions  of  the  conti- 
nent lying  north  of  the  38th  parallel.  That  the  p-^-existent  flora 
and  fauna  were  driven  southward,  and  suffered  a  narrowing  of  their 
range,  is  unquestionable;  and  this  was  perhaps  fatal  to  the  largest 
of  our  land  animals';  but  it  had  little  effect  on  the  flora  and  mollus- 
cous fauna,  which  are  found  to  be  essentially  the  same  that  they 
were  before  the  Glacial  epoch. 

"  On  the  whole  the  effect  of  the  ice-period  was  highly  benefidal 
to  the  portions  of  our  continent  most  affected  by  it,  as  all  the  aspe- 
rities of  the  surface  were  ground  down  and  diminished,  while  the 
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depressions  were  more  or  less  filled,  and  the  whole  covered  with 
comminuted  materials  which,  spread  smoothly  over  the  underlying 
rocks,  formed  a  surface  particularly  favourable  for  cultivation." 

Turning  from  the  systematic,  exact,  ard  well-applied  geology  of 
the  United  States  surveyors  to  the  vague  and  dogmatic,  uneducated 
and  pretentior<t  elaboration  of  an  amateur's  attempt  at  explanation 
and  correlation  of  the  grand  geological  phenomena  of  the  western 
hemi  phere,  we  take  up,  in  Mr.  G.  Catlin's  *  Lifted  and  Subsided  Bocks 
of  America,'  a  budget  of  as  imperfect  observations,  erroneous  im- 
pressions, false  conclusions,  and  baseless  fantasies  as  were  ever  put 
together  in  a  so-called  geological  book.  The  only  point  of  interest 
is  the  reference  to  subterranean  streams  of  water  in  the  Rocky- 
Mountain  district ;  but  far  other  means  than  crude  notions,  picked 
up  casually  in  travel,  and  shaped  by  a  little  book-reading,  must  be 
used  to  indicate  their  unseen  courses  and  lighten  their  obscure  his- 
toiles,  whether  they  come  out  in  the  Pacific  or  the  Atlantic,  in  both 
or  in  neither. 


MISCELLANEOUS. 

Land- P2anart<v. 

To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History, 

Gentlemen, — In  the  September  Number  of  the  *  Annals  of  Natural 
History '  (page  256)  I  observe  a  notice  of  two  species  of  Land- 
Planarice  from  Borneo,  by  the  Rev.  "W.  Houghton,  who  inquires  re- 
garding the  occurrence  of  similar  forms  elsewhere.  It  may  interest 
Mr.  Houghton  to  know  that  I  described  a  similar  species,  occurring 
at  Madras  in  the  cold  season,  under  the  name  of  Planaria  lunata, 
which  was  of  larger  size  and  had  no  transverse  stripes  on  the  back. 
I  cannot  give  an  exact  reference  to  the  volume  of  the  *  Madras 
Journal  of  Literature  and  Science'  in  which  the  description  occurs* ; 
but,  if  Mr.  Houghton  desires,  I  will  do  so  on  my  return  home,  and 
may  perhaps  even  be  able  to  find  a  loose  copy  of  the  paper  itself  for 
him.  I  remain.  Gentlemen,  yours  &c., 

Walter  Elliot,  F.L.8. 
Edinburgh,  Nov.  11, 1870. 

*  I  am  now  able  to  add  the  reference : — Madras  Joum.  of  Lit.  and  Sc. 
voL  XV.  (1848)  p.  162,  pi.  1. 
Wtlfclce,  Nov.  26th.    ' 

Notes  on  ihe  Oenus  Myoictis.     By  Dr.  J.  E.  Geat,  F.R.S. 

I  described  this  genus  in  the  '  Proceedings  of  the  Zoological 
Society '  for  1858,  from  a  small  animal  which  Mr.  Wallace  found  in 
the  Island  of  Aru,  where  it  lives  in  houses  and  is  as  destructive  as 
rats  to  every  thing  eatable. 

The  British  Museum  received  from  Mr.  Franks,  as  coming  from 
the  Leyden  Museum,  in  1868,  a  much  larger  animal,  under  the 
name  of  "  Myodictus  Thorbeckii,^*  **  Gnilolo,  Salawati."  On  com- 
parison of  the  two  animals,  it  is  evidently  ihe  adult  state  of  the 
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animal  diBOovored  in  the  Am  Islands  by  Mr.  Wallace;  it  chiefly 
differs  from  his  epeoimen  in  the  colours  being  brighter  and  moire 
distinctly  defined,  the  parts  which  are  rofons  in  t^  young  being 
dark  red-bay  in  Uie  adult. 

Prof.  Bchlegel,  in  the  *  Nederl.  'Kjdschr.  BierL'  vol.  iiL,  describes 
the  adult  animal  under  the  name  of  Phascogalea  Thorheckianaj  and 
refers  to  the  younger  one  as  P,  Wallacei  (Gray).  (See  Becord  Zool. 
iii.  p.  43.) 

The  examination  of  the  skull  of  the  adult  animal  shows  that  the 
skull  described  and  figured  in  the  Proc.  Zool.  Soc.  1858,  p.  112,  tab. 
64,  IB  that  of  an  animal  with  milk-teeth,  while  the  teeth  of  the  adult 
skull  are  very  like  those  of  Phascogale  and  Antechinus :  they  agree 
with  the  teeth  of  Antechinus  apicalis  in  the  third  false  grinder  on 
each  side  being  much  smaller  than  the  preceding  teeth ;  but  it  differs 
from  both  these  genera  in  not  haying  any  small  third  fiedse  grinder 
in  the  lower  jaw ;  the  true  grinders  in  both  jaws  are  more  like  those 
of  Antechinus  than  Phascogale, 

The  synonymy  of  the  species  will  be : — 

AfyoicHs  Wallacn,  Gray,  Proc.  Zool.  Soc.  1858,  p.  112,  t.  64 ;    Cat. 
Mam.  N.  Guinea  in  B.  M.  1859,  p.  11.  figs.  1-4  (young). 

Phascogale  WaUacei  (Gray) ;   Schlegel,  NederL  Tijdschr.  Dierk.    iiL 

(1866)  p.  356. 
Phascogalea  Thorbeckiana,  Schlegel,  Nederl.  Tijdschr.  Dierk.  iiL  (1866) 

p.  2^ ;  Zod.  Record,  iii.  p.  43. 

Inhabits  Aru  (  WaUace)^  Island  of  Salawattie  (Schlegel). 

On  a  new  Locality  for  Trodieta  subviridis. 

To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History. 

Geittlbken, — In  February  1869  I  published  my  identification  of 
certain  leeches  sent  to  me  for  examination  from  the  neighbourhood 
of  Horsham ;  and  in  May  of  the  same  year  Mr.  Gedge  mentioned,  in 
the  '  Annals,'  having  found  in  his  note-book  a  memorandum  of 
some  having  been  sent  to  him,  in  the  preceding  January,  from  the 
same  locaUty.  I  have  now  the  pleasure  of  recording  my  having 
found  this  leech  in  the  ditches  of  the  Beddington  sewage-irrigation 
farm  of  the  town  of  Croydon. 

The  experiences  of  naturalists  have  differed  as  to  the  capability 
of  Trocheta  of  living  for  any  length  of  time  in  water.  It  may  be 
interesting  therefore  to  mention  that  I  found  my  specimens  entirely 
immersed  in  and  crawling  on  the  bottom  of  the  great  ditch  through 
which  the  Croydon  sevrage  passes  before  it  flows  over  the  land ;  and 
one  of  them  is  now  alive  in  a  bowl  of  water  at  the  British  Mnseum, 
where  it  has  been  four  weeks,  with  the  exception  of  a  few  hours 
spent  in  an  envelope  in  my  pocket.  I  am  told  that  these  leeches 
are  also  abundant  on  the  o^er  sewage  farm  belonging  to  the  town 
of  Croydon  at  Norwood. 

I  am,  Gentlemen, 
The  Waldrons,  Croydon.  Your  obedient  Servant, 

Nov.  19, 1870.  Hbnbt  Leb. 
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On  the  Motory  Phenomena  of  Animal  CeUs. 

By  N.  LlEBEBKUHN. 

M,  lieberkiilm's  memoir  contains  numerous  observations  upon 
the  obscure  phenomena  of  intracellular  life.  It  is  difficult  to  arrange 
them  in  a  single  whole,  although  they  relate  without  exception  to  a 
common  subject.     The  following  is  a  sketch  of  the  principal  facts. 

Schwann  had  already  been  struck  by  the  resembhmce  of  the  tissue 
of  the  chorda  dorsalis  to  that  of  v^etable  cells.  This  comparison 
has  since  been  confirmed.  The  fundamental  chondrogenous  sub- 
stance of  the  chorda  dorsaHs  corresponds  to  the  cellulose  envelope 
of  the  vegetable  cell;  the  masses  of  protoplasm  adhering  to  the 
inner  wall  of  the  capsule  sometimes  exhibit  movements  and  con- 
tractions such  as  we  are  acquainted  with  in  the  cells  of  plants ;  this 
protoplasm  contains  a  liquid  homologous  with  the  liquid  of  the  ve- 
getable cell,  across  which  filaments  of  granular  protoplasm  capable 
of  changes  of  form  are  often  stretched.  The  nuclei  are  applied 
against  the  wall.  At  a  later  period  of  development  the  granular 
protoplasm  disappears,  and  there  remains  only  a  frothy  substance, 
which  at  last  ^sappears  in  its  turn.  Some  very  small  granules 
which  are  sometimes  found  in  the  cellular  liquid  show  by  their  mo- 
lecular movement  that  they  are  situated  in  a  very  fluid  medium  ; 
and  their  movement  of  progression  proves  the  existence  of  determi- 
nate currents  in  this  liquid. 

A  large  portion  of  M.  lieberkiihn's  researches  bear  upon  the  rela- 
tions of  the  cellular  liquid  and  the  protoplasm  in  the  SpongiUce, 
These  two  elements  may  separate  from  each  other  to  such  an  extent 
as  to  give  origin  to  a  sort  of  froth,  in  which  small  vacuoles  may 
unite  to  form  larger  ones.  Sometimes  we  even  find  one  large  va- 
cuole in  each  cell.  In  this  case  these  contain  a  transparent  liquid, 
and  the  nucleus  is  always  placed  in  the  protoplasm  surrounding  it. 
The  protoplasm  may  extend  amoeboid  pseudopodia  in  various  direc- 
tions. This  separation  of  the  protoplasm  and  cellular  liquid  may  in 
its  turn  disappear  completely ;  or  only  a  few  small  vacuoles  may  re- 
main in  the  protoplasm  of  the  cell,  and  then  these  vacuoles  suddenly 
contract  like  the  contractile  vesicles  of  the  Infusoria.  Notwith- 
standing assertions  to  the  contrary,  M.  lieberkuhn  maintains  the 
opinion  that  the  contractile  substance  of  the  Spongilloi  is  formed 
entirely  by  the  aggregation  of  independent  cells ;  this  he  demon- 
strates by  bringing  a  Spongilla  to  a  temperature  of  about  140^  F. 
The  cells  are  then  seen  to  contract  and  separate  from  each  other  in 
small  isolated  masses,  each  famished  with  a  nucleus.  The  cells  of 
Spongilla,  like  the  tissue  of  the  chorda  dorsalis,  are  able,  in  certain 
cases,  to  reproduce  the  plan  of  vegetable  cells.  This  is  what  occurs 
during  the  formation  of  the  siliceous  parts  of  the  envelope  of  the 
gemmules.  Thus,  at  the  surface  of  the  soft  protoplasm  of  the  cells, 
a  firm  envelope  of  spongine  is  secreted;  and  this  finally  persists  alone 
with  the  siliceous  body  formed  in  its  interior,  whilst  the  protoplasm 
becomes  atrophied.  It  is  certain  that  the  vacuoles  of  the  cells  of 
Spongilla  are  filled  with  a  liquid  of  very  small  density;  for  the  gra-- 
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nules  which  penetrate  it  enter  xxptm  molecular  movementB  in  the 
same  way  as  in  the  Tacnolee  of  the  celb  of  the  chorda  dorsalis. 

Phenomena  very  similar  to  those  described  in  the  cells  of  tlie 
SpangiUce  have  been  observed  by  M.  Lieberkiihn  in  the  coloorleas 
corpuscles  of  the  blood  of  the  salamanders  and  tritons.  In  the 
course  of  a  single  day  one  of  these  corpuscles  may  acquire  a  firothy 
appearance  in  consequence  of  the  abundance  of  its  vacaoles,  or  unite 
the  whole  of  the  cellular  liquid  in  one  large  vacuole,  round  which 
the  contractile  substance  with  its  nucleus  is  arranged  like  a  thick 
membrane.  Even  in  this  form  the  colourless  blood-corpuscle  may 
execute  movements  and  envelope  red  corpuscles,  exactly  as  the 
AmcehcBy  or  a  Monas  amyli,  or  an  Actinophrys  will  swallow  foreign 
bodies. 

Analogous  phenomena  also  take  place  in  the  pigment-cells  of  the 
skin  of  the  tadpoles  of  frogs  and  toads.  Here  also  we  find  large 
vacuoles  holding  in  suspension  pigment-granules,  which  move  about 
rapidly ;  and  the  cell  may  present  amoeboid  movements. 

In  aU  the  cases  just  enumerated  it  is  important  that  we  should 
not  confound  vital  phenomena  with  those  which  are  not  vitaL 
Molecular  movements  are  now-a-days  justly  regarded  as  having  no- 
thing to  do  with  life,  but  it  is  generally  supposed  that  the  amoeboid 
movements  of  cells  are  a  vital  phenomenon.  M.  Lieberkiihn  rejects 
this  notion  as  erroneous,  and  shows,  by  observations  made  upon  the 
gemmules  of  sponges,  that  dead  cells  may  manifest  amoeboid  move- 
ments. When  a  little  glycerine  or  common  salt  is  added  to  the 
water  in  which  a  Spongilla  is  living,  the  body  of  the  SpongtUa  con- 
tracts energetically,  loses  its  transparency,  and  all  vital  manifesta- 
tions cease  entirely,  never  to  reappear.  If  a  gemmule  be  crushed 
in  glycerine,  the  cells  escape  from  it  as  a  mass  of  perfectly  motion- 
less granules.  These  cells  are  certainly  dead,  and  quite  incapable  of 
being  developed  like  the  cells  of  a  gemmule  crushed  in  water.  And 
nevertheless  these  dead  cells  present  amoeboid  movements  as  soon 
as  a  little  water  is  added  to  the  glycerine.  On  the  other  hand,  a 
dead  cell  has  never  yet  been  seen  to  envelope  another,  as  a  colour- 
less blood-corpuscle  will  envelope  a  red  one. — Schriftcn  der  Oes.  zur 
Beford.  der  gesammten  Naturw,  zu  Marburg y  Band  ix.  1870) ;  BiM, 
Vniv,  October  14,  1870,  Butt,  8ci,  pp.  158-160. 

On  the  EsptUia  of  ths  Triassio  Formations  of  the  Atlantic  Region  of 
the  United  States.    By  Prof.  Cope. 

Prof.  Cope  made  some  observations  on  the  Reptilia  of  the  Triassic 
formations  of  the  Atlantic  region  of  the  United  States.  He  observed 
that  thirteen  species  had  been  described  and  referred  to  ten  genera. 
None  of  these  had  been  referred  by  their  describers  to  their  appro- 
priate orders,  and  he  had  undertaken  an  investigation  of  diem, 
having  for  its  object  such  reference^  as  well  as  the  determination  of 
the  closer  affinities. 

Three  of  the  species  he  proved  to  be  Dinosauria.  He  had  already 
assigned  Megadactylus  and  Baihygnathus  to  this  division,  and  wouM 
now  add  ClepsysawmSy  Lee,  fi^m  evidence  derived  from  an  ischium 
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discovered  among  the  original  remains.  It  resembled  that  of  Mega- 
dactylus. 

Of  the  remaining  ten  species^  he  was  satisfied  that  those  referred 
to  Palceomurus  by  Emmons,  as  well  as  the  Compsosaurus  and  EfUTk/- 
donus,  were  founded  on  the  posterior  teeth  of  Belodonts.  He  also 
said  tiiat  nothing  was  to  be  found  in  the  descriptions  of  Bhytidodon, 
Emmons,  and  Omosaunut,  Leidy,  to  distinguish  them  firom  Belodon, 
to  which  genus  he  was  inclined  to  refer  the  remains  which  had 
fallen  under  his  observation.  Thus  three  species  were  certainly  to  be 
distinguished  firom  the  ten,  viz. : — Belodon  carolinensis,  Emm.  (2^^- 
tidodon,  Emm.,  ?  Centemodon  stdcatus,  Lea) ;  Belodon  prisctis,  Leidy 
(Pidceosaunts  carolinensis,  Emm.,  ?  Compsosaurus  priscus,  Leidy, 
Chpsysaurus  pennsylvanimis  in  part,  Emmons) ;  Belodon  Leaii, 
Emmons  (Clepsysaurus,  Lea).  The  above  were  not  asserted  to 
belong  to  the  same  genus  without  doubt,  but  that  evidence  to 
distinguish  them  was  yet  wanting.  He  added  a  fourth  species, 
discovered  by  Chas.  M.  Wheatley  in  the  Triassic  tracks  of  Phoenix- 
ville,  Pennsylvania,  which  was  apparently  distinct  from  the  above, 
and  of  larger  size.  The  remains  preserved  were  dorsal,  lumbar,  and 
caudal  vertebrae,  with  costal  and  abdominal  ribs;  left  femur  and 
fibula,  nearly  perfect;  portion  of  pelvis;  ungueal  and  chevron 
bones,  &c.  The  femur  measured  13  inches  in  length,  and  the  lum- 
bar vertebrsB  exhibited  slender  cylindric  diapophyses,  which  boi^ 
ribs  to  the  sacrum.  This  reptile  was  named  Belodon  leptwruSy  and 
was  estimated  to  have  attained  a  length  of  about  12  feet. 

Eleven  of  the  thirteen  species  being  thus  disposed  of,  there  re- 
mained the  Dicynodon  rosmarus,  Cope,  and  Khahdopelix  longispinis, 
Cope.  The  latter  he  had  formerly  suspected  to  be  a  Pterosaurian, 
but  he  thought  it  more  likely  that  it  would  turn  out  to  be  a  Ehyn- 
chocephalian  reptile. 

He  called  attention  to  four  remarkable  vertebrae  from,  the  Creta^ 
ceous  greensand  of  New  Jersey,  which  were  characterized  by  the 
possession  of  enormous  pneumatic  foramina.  The  articular  ex^ 
tremities  were  rugose,  and  with  scarcely  any  dense  layer,  so 
that  they  probably  belonged  to  an  immature  animal,  and  were  to 
be  referred  to  the  sacral  or  the  lumbar  region.  K  they  be* 
longed  to  the  latter,  they  indicated  a  ooossification  similar  to  that 
seen  in  many  birds.  That  they  were  not  dorsal  is  indicated  by  the 
lack  of  capitular  articulations.  The  pneumatic  foramina  occupied 
half  of  the  centrum,  along  its  middle,  leaving  abutments  fore  and 
aft  for  the  support  of  the  neural  arch,  which  was  lost  in  each  one. 
There  were  no  diapophyses.  The  neund  canal  presented  a  deepen- 
ing and  compression  at  the  middle  of  the  centrum,  and  a  rising  and 
expansion  near  the  articulations.  Centra  much  compressed  mesially, 
as  well  as  contracted  upwards ;  articular  extremity  subtriangular, 
with  rounded  angles  and  notch  for  neural  canal  one-third  its  vertical 
diameter.  Cancellous  tissue  coarse,  but  much  finer  than  in  Lcelaps; 
the  dense  layer  thin.  The  total  length  of  the  four  is  17j|  inches,  the 
shortest  measuring  4,  the  other  three  4^  inches  in  length.  The 
complete  number  of  six  would  have  measured  26  inches  in  length. 
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Theee  Tertebne  had  been  described  as  the  eacrals  of  a. young 
Hadrasaurus  by  Leidy  (Cretaceous  Beptiles  of  U.  8.  p.  100) ;  but  there 
are  several  reasons  for  dissenting  from  this  conclusion.  The  pneu- 
matic foramina  of  the  sacral  nerves,  which,  however,  in  known 
reptiles  and  birds,  issue  between  the  neural  arches,  not  beneath 
them,  not  only  in  the  sacral,  but  in  the  lumbar  and  other  vertebne. 
The  reasons  for  questioning  their  pertinence  to  Hadrosaurus  were : — 
first,  the  genus  Megadactylus  presents  similar  large  pneumatic  fora- 
mina, and  they  occur  in  both  the  caudal  and  lumbar  vertebrse  ;  the 
lumbar  and  caudal  vertebrae  of  two  species  of  Hadro$aurus  are 
known,  and  do  not  present  any  pneumatic  foramina  whatever,  which 
would  scarcely  be  the  case  were  the  present  vertebrae  sacrals  of 
Hadrosaurus,  Second,  they  form  too  long  a  series  for  the  known 
ilium  of  Hadromums,  From  the  approximation  of  the  facets  for 
the  sacral  diapophyses  in  the  type  specimens  of  H,  FouHcei,  it  would 
appear  that  those  vertebrae  had  somewhat  the  shortened  form  of 
the  caudals;  yet  the  present  animal  appears  to  be  a  young  one- 
Third,  the  structure  is  in  several  respects  more  Megalosaurian  than 
Iguanodontine.  Thus  the  alternate  enlargement  and  contraction  of 
the  neural  canal  is  seen  in  Pakeosaurus  and  Clepsysaurus ;  the  neu- 
ral arches  appear  to  have  alternated  above  the  articulations  of  the 
centra.  The  pneumatic  foramina  exist  in  Ladaps,  but  of  reduced 
dimensions. 

In  respect  to  the  presence  of  the  foramina  just  mentioned  there 
is  a  resemblance  to  the  Omithopsis  Hulkeiy  recently  discovered  by 
Seeley,  though  here  the  comparison  ends.  In  that  form  the  can- 
cellous texture  of  the  centrum  is  extremely  open  and  light,  and 
composed  "  of  enormous  honeycomb-like  cells  of  irregular  polygonal 
form — for  the  most  part  long  in  the  direction  of  the  length  of  the 
centrum,  and  divided  by  exceedingly  thin  and  compact  films  of 
bone,"  Ac.  The  structure  in  the  subject  of  the  above  description  is 
spongy  and  light,  but  much  closer.  Lalaps  offers  a  much  closer 
resemblance  to  Omithopsis  in  its  exceedingly  coarse  structure; 
while  in  Megadactylus  tiie  lumbar  vertebrae  appear  to  be  absolutely 
hollow. 

Had  Mr.  Seeley  been  acquainted  with  these  genera,  he  would 
probably  have  referred  Omithopsis  to  the  Goniopod  Dinosauria 
rather  than  to  the  Omithosauria.  Prof.  Cope  added  that  he  had 
already  (Aug.  1869)  published  the  view  that  the  bone  described 
previously  as  a  quadratum  of  Iguanodon  (the  type  of  Seeley's  Omt- 
thopsis)  was  evidently  not  a  cranial  bone,  but  that  he  had  always 
supposed  it  to  be  a  vertebra. 

The  reptile  represented  by  the  above  vertebrae  was  named  Pneu-- 
matoarthrus  peloretis,  the  possibility  of  its  being  found  to  be  Omi- 
thotarsus  being  entertained,  though  the  near  resemblance  of  the 
bones  to  those  of  a  tortoise  could  not  be  overlooked.  The  speci- 
mens were  discovered  by  Dr.  John  H.  Slack,  in  Monmouth  Co., 
N.  J.—Proc.  Amer.  Phil  Soc.  vol.  xi.  No.  84. 
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